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PREFACE. 


It  was  the  purpose  of  the  author,  in  the  preparation  of  this  work,  to 
supply,  within  the  compass  of  a  single  volume  of  moderate  size,  the 
instruction  necessary  to  a  full  understanding  of  all  the  subjects  belong- 
ing properly  and  exclusively  to  Surgeiy :  the  volume  being  intended 
as  a  text-book  for  students,  and,  at  the  same  time,  as  a  direct  and  com- 
plete guide  to  the  surgeon.  In  short,  it  was  proposed  to  supply  pre- 
cisely that  which  a  long  experience  in  teaching  and  in  the  practice  of 
surgery  have  suggested  to  be  most  needed  by  students  and  practitioners. 
To  this  end  each  department  has  been  treated  with  as  much  concise- 
ness as  was  consistent  v^th  precision  and  completeness ;  much  of  the 
literature  of  surgery  has  been  omitted ;  questions  which  affect  only  re- 
motely the  conduct  of  the  operator  have  been  discussed  v^th  brevity ; 
and  there  has  been  substituted,  whenever  it  seemed  necessary  to  a 
thorough  comprehension  of  the  subject,  a  more  minute  description  of 
the  surgical  anatomy,  and  of  the  most  approved  operative  procedures^ 
than  is  usually  found  in  similar  treatises. 

The  excellent  classical  nomenclature  of  diseases,  dhtvni  up  by  a 
joint  conmuttee  appointed  by  the  Boyal  College  of  Physicians  of  Lon- 
don, has  been  accepted  and  adopted  by  the  author  as  the  most 
suitable  ^  universal "  and  standard  nomenclature  hitherto  devised ; 
the  terms  chosen  by  the  Boyal  College  being  indicated  in  the  subse- 
quent pages  by  the  letters  b.  o.  ;  retaining,  however,  the  more  famil- 
ial terms  generally  employed  by  English  and  American  writers,  and 
which  have  in  some  sense  become  ^^  nationaL"  To  these  have  been 
added,  as  &r  as  seemed  useful  for  the  purposes  of  reference  and  study, 


VI  PREFACE. 

TariooB  other  Bynonjms,  some  of  which  are  almost  obsolete,  bat 
deserve  to  be  remembered,  as  indicating  the  changes  resulting  from 
the  progress  of  science  ;  while  others  are  accepted  at  the  present  day 
as  interchangeable,  the  choice  of  terms  depending  upon  whether  the 
subject  is  contemplated  from  an  anatomical,  a  pathological,  or  clinical 
point  of  view. 

Some  of  the  illustrations  are  from  original  drawings  and  photo- 
graphs ;  others  have  been  borrowed  from  Erichsen,*  Gross,  Druitt, 
Fergusson,  Stellwag,  Wales,  Bigelow,  Bennett,  Bumstead,  Barwell, 
Bigg,  Sayre,  Davis,  Taylor,  Bauer,  Wells,  Troltsch,  Tobold,  Bright,. 
Stellwag,  Billroth,  Gray,  Bozeinan,  Arnold,  Flint,  Jr.,  the  publica- 
tions of  the  Surgeon-General's  o£Sce  at  Washington ;  from  the 
author's  treatises  on  Fractm^es  and  Dislocations  and  Military  Sur- 
gery ;  from  Tiemann  &  Co.,  Darrow  &  Co.,  surgical  instrument- 
makers,  of  this  city,  and  from  other  sources. 

Tlie  author  desires,  also,  to  express  his  indebtedness  to  Frederick 
A.  Castle,  M.D.,  Lecturer  on  Diseases  of  Infancy  at  the  Bellevue 
Hospital  Medical  College,  for  his  careful  revision  of  most  of  the  proof- 
sheets  ;  and  also  to  his  intelligent  pupil,  Frederick  E.  Hyde,  and  to 
Dr.  Frank  Deems,  for  a  similar  service,  especially  in  the  preparation 
of  the  Index  and  Table  of  Contents.  Nor  can  he.  omit  to  mention 
his  obligations  to  his  publishers  for  their  uniform  courtesy  and 
patience  under  delays  for  which  they  were  in  no  way  responsible,  and 
for  their  liberality  in  placing  at  his  disposal  experts  and  material  to 
perfect  the  ilh\^trations. 

New  York,  July  1,  1878. 


*  We  ospeclally  haye  to  thank  Dr.  ErichBexi  and  bis  publiflherSf  the  Messrs.  Longman, 
Green  A  Go. ,  of  London,  for  their  kindness  in  granting  permission  to  nse  many  of  theb 
•zoellent  wood -cats. 


PREFACE  TO  SECOND  EDITION. 


Is  this  edition  the  typographical  errors  of  the  first  have  been  oot^ 
reoted,  certain  statements  have  been  modified,  and  a  few  important 
facts  have  been  added.  Beyond  this  no  changes  have  been  made,  except 
that  the  Index  has  been  greatly  extended ;  the  latter  service  having 
been  performed  by  a  friend  and  former  pnpil,  Dr.  E.  D.  Fergosson,  of 
Essex,  N.  Y. 

The  author  takes  this  opportunity  of  saying  that  he  fully  appreciates 
the  kind  and  often  too  charitable  notices  of  the  Press,  and  that  he 
would  gladly  avail  himself  of  its  just  criticisms ;  but  that  to  repeat  and 
discuss  the  various  opinions  entertained  in  regard  to  surgical  pathologyi 
and  to  describe  all  the  different  modes  of  procedure  in  surgical  opera- 
tions practised  and  approved  by  others,  would  have  been  to  defeat  the 
original  purpose  of  this  volume,  namely — to  furnish  ^^  a  text-book  for 
students,  and  a  direct  and  complete  gvide  "  in  surgical  practice,  accord- 
ing to  the  author's  own  views  of  the  subject.  A  ^^  Complete  Treatise," 
in  the  general  acceptation  of  that  term,  has  not  been  attempted,  nor 
does  it  seem  probable  th&t  any  one  man  can  hereafter  accomplish  a 
labor  of  such  magnitude. 

SIsw  ToBX,  Kazoh  1,  ISOSl 


PREFACE  TO  THE  THIRD  EDITION. 


The  preparation  of  a  new  and  thoroughly  revised  edition  of  this  Trea- 
tise has  long  been  contemplated,  in  order  that  it  might  properly  repre- 
sent the  progress  of  surgical  science,  but  circumstances  have  until  now 
prevented  the  accomplishment  of  this  purpose.  Inasmuch,  however,  as 
this  edition  has  the  benefit  of  the  author's  later  experience  and  study,  it 
is  hoped  that  the  reader  will  have  no  reason  to  regret  the  delay. 

The  original  intention  and  scope  of  the  work,  as  represented  in  the  pref- 
ace to  the  first  edition,  has  been  in  the  present  edition  rigidly  adhered  to. 
There  has  been  no  attempt  to  render  it  an  encyclopcedia  of  surgery  by  a  la- 
bored reference  to  obsolete  opinions,  or  by  a  description  of  discarded  pro- 
cedures; but  only  those  methods  which,  in  the  experience  of  the  author, 
have  been  the  most  satisfactory,  or  which,  after  careful  consideration, 
most  commend  themselves,  have  been  described  in  all  the  detail  re- 
quired by  the  practical  surgeon.  In  short,  the  author  has  sought  to 
reproduce  the  lessons  which,  during  more  than  forty  years  of  public 
teaching,  he  has  labored  earnestly  to  convey  to  the  many  thousand  young 
men  who  have  listened  to  his  instructions. 

It  is  within  the  period  of  the  author's  early  professional  life  that  anaes- 
thetics were  introduced,  which,  while  they  contributed  greatly  to  lessen 
the  sum  of  human  suffering,  have,  in  a  degree  scarcely  less  marked,  extend- 
ed the  range  of  useful  surgical  operations.  It  is  also  within  the  period 
of  his  later  life  that  antiseptics  have  been  popularized,  with  the  effect, 
it  is  claimed,  of  having  still  further  enlarged  the  bounds  of  legitimate 
surgery,  and  of  giving  extraordinary  promi^  for  the  "  surgery  of  the 
future.'*  To  one  whose  experience  has  been  obtained  while  these  changes 
were  in  progress — a  period  so  brief  in  point  of  time,  but  so  widely  sepa- 
rated in  their  practises,  pretences  and  hopes,  it  will  be  granted  to  insti- 
tute comparisons,  and  to  draw  conclusions.  This  privilege  has  been 
exercised  in  the  following  pages  whenever  a  suitable  opportunity  has 

been  presented. 

Fbank  H.  Hamilton. 
48  W.  82d  Street,  New  York, 
March  1, 1886. 
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PART   FIRST 


GENERAL   SURGERY 


CHAPTER  L 

INFLAMMATION. 
Byn.— InflammatiOi  (R.  O.) 

Seotion  1. — General  Considerations. 

Broussais  wrote,  more  than  half  a  century  ago,  "  It  is  of  an  inflam- 
mation of  one  or  more  of  the  organs  essential  to  life  of  which,  sooner  or 
later,  a  vast  majority  of  the  human  family  perish;"  and  I  will  supple- 
ment his  great  aphorism  by  the  precept:  Irritation  constitutes  the 
first  link  in  the  chain  of  morbid  phenomena  resulting  finally  in  inflam- 
mation; or,  to  be  more  precise,  irritation  is  the  only  invariable  con- 
dition immediately  precedent  to  inflammation.  Without  this  sup- 
plement the  doctrine  of  Broussais  is  therapeutically  inconclusive,  in- 
asmuch as  the  treatment  of  inflammation  is  essentially,  from  flrst  to 
last,  the  treatment  of  irritation. 

If  exception  be  taken  to  thia  statement  on  the  ground  that  in  some 
cases  inflammation  exists  or  originates  in  tissues  not  known  to  be  supplied 
with  ner/es,  as,  for  example,  in  cartilage  and  fibrous  structures,  it  is 
sufiicieiif  to  say  that  if  such  tissues  are  not  supplied  with  nerves,  they 
are  at  least  not  beyond  their  vitalizing  influences.  Textural  irritability 
is  fully  recognized  as  it  exists  in  vegetable  life ;  and  in  all  forms  of 
animal  life,  molecular  disturbance  and  increased  molecular  activity 
«on  cease'in  parte  froxn  which  the  nervous  influences  are  whouj 
withdrawn. 

Moreover,  irritation  is  the  direct  and  sole  cause  of  many  sui^cal 
ttccidents  in  which  the  interposition  of  inflammation  cannot  always  be 
demonstrated,  and  of  some  few  in  which  it  plainly  does  not  exist ;  such 
for  example  as  nervous  shock,  tetanus,  traimiatic  fever,  traumatic 
delirium,  &c 

"We  see,  therefore,  how  important  is  the  r61e  performed  by  irritation 
in  its  relation  to  surgical  accidents  and  maladies. 

Irritation^  whether  general  or  local,  may  be  caused  by  whatever 
agencies  are  capable  of  disturbing  the  germinal  textures,  or  the  nervous 
system  directly. 

Definition  and  Pathology. — Instead  of  attempting  to  deflne  in- 
flammation, or  even  to  explain  all  its  phenomena,  which,  as  Mr.  Simon 
Justly  says,  "  would  be  in  fact  to  explain  life,"  it  will  be  more  prudent 
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to  state  certain  pathological  conditions  which  are  known  to  bo  present^ 
and  the  signs  by  which  the  presence  of  these  conditions  are  usnallj 
indicated. 

The  following  statements,  made  in  a  somewhat  aphoristic  form,  may 
be  considered  as  embodying  the  most  important  and  best  established 
physiological  and  pathological  facts  relating  to  inflammation. 

All  vital  actions  are  processes  of  growth  and  decay.  Inflammation  is, 
with  slight  qualifications,  exaggerated  local  vital  action.  Molecular 
disturbance  commencing  in  the  germinal  structure  is  propagated  thenoe 
to  other  structures.  Under  the  influence  of  an  irritant  the  blood-ves- 
sels, both  arteries  and  veins,  in  most  cases  become  speedily  dilated.  The 
blood  flows  at  first  more  slowly  through  these  dilated  vessels;  but  the 
current  soon  becomes  more  rapid,  and  finally  the  current  is  again 
retarded  or  ceases  altogether,  constituting  the  condition  denominated 
the  congestion  or  stasis  of  inflammation.  The  temperature  of  the  blood 
in  the  inflamed  part  is  elevated;  the  blood  is  probably  also  more  highly 
oxidized;  the  proportion  of  fibrin  is  increased,  while  the  proportion  of 
the  salts  and  of  albumen  is  diminished. 

The  capillaries,  also,  dilate  in  the  stasis  of  inflammation.     As  a 

result  of  mechanical  pressure  certain  elements  of  the  blood  escape  frooi 
the  capillaries  by  transudation ;  or  these  elements  are  attracted  and 
withdrawn  by  the  vital  foi*ce  of  the  disturbed  germinal  structures. 
The  elements  thus  exuded  constitute  the  plasma  or  the  nutriment  which 
enables  the  cells,  or  corpuscles,  to  grow  and  multiply  themselves. 
Now  vessels  are  formed.  Occasionally  vessels  are  ruptured  by  excess 
of  enfforffement  and  blood  is  exti*avasated.  In  connection  with  the 
rapid  growth  or  prolifemtion  of  tissues,  consequent  upon  the  increased 
vital  actions,  thei*e  is  waste  or  destruction.  The  increased  activity 
causes  the  original  tissues  to  die  and  become  efFete,  and  their  places  are 
occupied  by  precipitately  formed  and  imperfectly  developed  structures^ 
some  of  them  being  merely  abortions  of  structural  existence,  which  in 
their  turn  are  again  cast  off.  Hence  ensue  ulceration,  caries,  suppura- 
tion, abscesses,  gangrene,  and  necrosis. 

It  seems  to  be  now  generally  admitted  that  during  inflammation  the 
proportion  of  white  corpuscles  is  notably  increased,  and  that  there  is  no 
distinction  between  such  cells  and  "pus  cells,*'  **  wandering  cells,'* 
"  young  exudation  cells,"  and  *'  lymph  cells.'' 

Tenoinations. — Clinically  speaking,  and  witliout  reference  to  thv" 
precise  pathological  changes  which  occur  in  inflamed  tissues,  we  are  ac- 
customed to  say  that  inflammation  terminates  in  the  effusion  of  pus,  mu- 
cus, serum,  or  fibrin ;  in  ulceraticm,  gangrene,  resolution,  and  cicatriza- 
tion. These  divisions,  in  the  progress  of  science,  have  lost  much  of 
their  original  signification,  but  they  still  retain  sufficient  practical  value 
to  deserve  to  be  mentioned.  The  conditions  named  are  not  in  all  cases 
terminations  of  infiammation ;  most  of  them  are  concomitants,  otherv 
are  results,  terminations,  and  remote  sequences. 
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liocal  Signs. — Inflammation,  when  sufficiently  Buperficial  for  its 
phenomena  to  be  observed,  is  characterized  generally  by  the  following 
signs :  heat,  redness,  pain,  and  swelling. 

Among  the  many  forms  of  inflammatory  action  which  exist,  there  is  a 
constant  variation  in  the  relative  preponderance  of  tliese  several  phenom- 
ena ;  the  prominence  of  the  one  or  of  the  otlier  depending  upon  the 
character  of  the  structure  implicated,  the  condition  of  the  general  sys- 
tem, the  specific  natm-e  of  the  cause,  and  upon  various  other  circum- 
litances. 

The  redness  is  due  mostly  to  the  increased  amount  of  blood  containeu 
in  the  tissues  of  the  part  affected,  perhaps  also  in  part  to  the  increased 
oxidization  of  the  blood.  If  this  increased  vascularity  and  redness  ia 
not  apparent  to  the  naked  eye,  it  seldom  or  never  fails  to  manifest  itself 
in  tlie  careful  mici\>scopical  examination. 

The  etevatian  of  teinpei^ature  is  in  part  due  to  the  same  cause ; 
namely,  to  the  greater  vascularity  of  the  inflamed  tissues ;  but,  contrary 
to  the  opinion  entertained  by  John  Ilunter,  the  temperature  of  the  blood 
in  the  pai-t  inflamed  may  "  rise  above  the  standard  heat  at  its  source ; " 
for  while  the  temperature  of  the  blood  at  tlie  heart  in  man  is  never 
much  above  98^  Fahrenheit,  the  temperature  of  parts  suffering  under 
acute  inflammatory  action  may  rise  to  112°,  and  some  have  affirmed 
that  this  is  not  the  extreme  limit  which  has  been  observed. 

It  is  apparent  from  tliese  observations  that  the  procjess  of  inflamma- 
tion is  in  some  way  connected  with  a  process  of  calorification.  Perhaps 
the  increase  of  sensible  caloric  is  the  mechanical  result  of  the  arrest 
and  attrition  of  the  circulating  fluids  ;  the  evolution  of  heat  constitu 
ting  only  a  new  manifestation  of  jx)wer.  It  has  been  suggested  also, 
that  it  may  be  due  to  the  rapid  oxidization  of  the  blood,  or  to  the  in- 
creased vital  actions  of  growth  and  decay. 

In  certain  cases,  patients  complain  of  a  sensation  of  heat  which  would 
seem  to  imply  a  temperature  far  above  the  normal  standard;  and 
which  they  describe  as  "  hot "  or  "  burning,"  when  the  thermometric 
test  does  not  mdicate  an  elevation  of  more  than  one  or  two  degrees. 
This  phenomenon  is  due  to  certain  morbid  conditions  of  the  nerves. 
The  sensations  of  the  patient,  therefore,  constitute  no  reliable  indication 
of  the  actual  heat  of  the  system,  or  of  the  parts  inflamed. 

Paiiiy  and  more  especially  sensitiveness,  or  that  condition  which  we 
term  tefulernesSy  is  rarely  absent  in  inflammation.  Exalted  f  uncti(mal 
activity  of  the  nerves  is  probably  in  itself  fully  adequate  to  the  production 
of  pain ;  but  in  inflammation,  pressure,  as  a  result  of  structural  engorge- 
ment, becomes  an  additional  cause  of  pain.  Tenderness  represents  the 
specific  effect  of  the  nem-otic  pressure  accompanying  inflammation 
more  completely  tlian  pain.  It  is  probably  a  combined  sensation  ;  due 
to  a  condition  of  tension  in  a  large  number  of  terminal  nerves  at  the 
fame  moment.  The  point  of  a  needle  causes  pain,  but  does  not  develop 
the  sensation  of  tenderness ;  while  pressure  made  by  the  ball  of  the 
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finger  causes  a  sensation  of  tenderness  often  without  giving  rise  to. 
pain.  Whatever  may  be  the  explanation  of  the  fact,  it  is  certain  that, 
for  the  purposes  of  pi-actical  diagnosis,  tenderness  is  regarded  as  moi*e 
conclusive  than  any  other  single  sign ;  while  pain  is  almost  the  lea^t 
conclusive. 

In  some  cases  where  organs  of  special  sense  arc  implicated,  exag- 
gerations of  the  specific  normal  sensations  are  substituted  for- pain ;  aa 
lor  example,  tlie  eye  experiences  flashes  of  light,  the  ear  is  disturbed 
with  unreal  soimds,  the  senses  of  taste  and  of  smell  are  exalted  or  pei^ 
verted.  It  is  true,  however,  that  in  most  cases  the  action  of  the  special 
senses  is  simply  obtunded. 

At  other  times  reflex  sensations  of  pain  coexist  with  the  pain  refei*- 
red  directly  to  tlie  part  inflamed ;  or  they  may  even  exist  independently 
of  this  pain,  as  when,  the  hip-joint  being  diseased,  pain  is  experienceil 
in  the  neighborhood  of  the  knee,  but  not  at  the  hip-joint ;  but  tendei- 
uess  does  not  fail  at  the  hip,  while  it  is  often  absent  at  the  point  of  the 
reflex  sensation. 

Inflammation  also  causes  sometimes  reflex  sensations  which  can 
neither  be  termed  pain  nor  tenderness,  as  when  irritation  or  inflammation 
of  the  eye  causes  sneezing,  or  inflAmmation  of  the  lungs,  pleura,  or 
liver  occasions  cough. 

Swelling^  as  it  occurs  in  ordinary  oedema,  is  due  almost  exclusively 
to  serous  or  watery  infiltration ;  but  as  it  occurs  in  inflammation,  it  i& 
due  to  the  effusion  of  serum  with  various  other  elements  of  the  bloody 
but  which  effusions  are  neither  uniform  in  their  character  or  propor- 
tions. The  swelling  in  inflammation  is  due,  moreover,  to  proliferatiott 
of  germinal  matter,  or  of  cell  growths  ;  to  dilatation  and  engorgement 
of  arteries,  veins,  and  ca])illaries ;  in  some  cases  to  rupture  of  the 
blood-vessels,  with  extravasation  of  their  contents  into  the  adjacent 
tissues ;  and  finally,  to  the  convplete  formation  and  organization  of 
new  vessels  and  other  tissues. 

To  the  four  classical  local  signs  of  infiammation  above  enumerated 
may  be  ^LA^di^d.^  functional  disturbances  of  the  special  organs  which  are 
attacked. 

Constitutional  Signs. — The  general  or  constitutional  signs  of  in* 
flammation  are : — 

First,  the  ordinary  signs  of  irritation  and  fever,  constituting  trau* 
matic  or  symptomatic  fever,  especially  marked  by  excessive  elevation 
of  temperature. 

Second,  an  abnormal  condition  and  appearance  of  the  blood,  after  it 
ifi  drawn  from  the  system :  or  what  is  usually  known  as  the  "  buffed  and 
cupped "  condition  of  the  blood ;  it  having  been  long  observed  that^ 
when  blood  is  drawn  in  a  full  stream  from  a  person  laboring  under 
acute  inflammation,  especially  if  it  is  received  into  a  smooth  porcelain 
vessel,  and  then  is  allowed  to  stand  without  being  disturbed,  at  first  the- 
iurface  assumes  a  bluish- white  appearance,  called  "  sizy ; "  and  after  » 


ACUTE  HTFLAMMATIOK.  7 

time  the  color  changes  to  a  pale  yellow,  or  bnS,  while  the  edges  are 
alightlj  raised  and  drawn  inwards,  forming  upon  the  surface  a  shallow 
cup.  On  lifting  and  removing  the  huSj  surface,  the  portion  below  ifl 
found  to  be  of  a  bright  arterial  color,  and  firmly  coagulated,  forming 
what  is  known  as  the  clot  or  crassamentum.  The  upper  or  buffy  layei 
is  composed  essentially  of  fibrin  and  white  corpuscles,  and  the  lower  ifi 
csomposed  chiefly  of  red  corpuscles. 

The  immediate  cause  of  this  phenomenon  has  not  been  fully  ex- 
plained, further  than  that,  owing  to  some  peculiarity  in  the  blood,  the 
red  corpuscles  have  been  permitted  to  separate  and  to  precipitate  them- 
selves in  coherent  masses  before  the  fibrinous  elements  have  become 
coagulated. 

To  add  to  our  perplexity,  it  is  well  known  that  the  same  appearance 
is  sometimes  presented  where  there  is  no  reason  to  suppose  the  exist- 
tence  of  inflammation ;  as,  for  example,  in  certain  forms  of  low  fevers, 
in  scorbutus,  during  pregnancy,  after  long  exposure  to  cold,  when  the 
system  is  exhausted  or  fatigued. 

John  Hunter  thought  that  the  bufEy  appearance  of  the  blood  indica- 
ted not  so  much  an  exalted  condition  of  the  vital  powers,  as  an  increased 
and  labored  action  of  those  powers  which  exist.  The  opinion  of  Mr. 
Simon,  that  ^^  the  increased  fibnniferousness  of  the  blood  in  inflamma- 
tion represents  actions  of  devitalization  and  decay  in  some  albuminous 
material,"  is  not  inconsistent  with  these  early  doctrines  of  Hunter. 

Varieties  of  Inflammation. — The  phenomena  presented  by  inflam- 
mation are  not  uniform ;  but  while  they  constantly  retain  certain  essen- 
tial characteristics,  they  vary  materially,  according  to  the  conditions  of 
the  general  system,  the  specific  cause,  the  organ  or  tissue  attacked,  etc 
Thus,  infianmiation  may  be  properly  divided  into  acute,  subacute,  and 
chronic ;  into  pure  phlegmonous  inflammation,  erysipelatous,  scrofulous, 
syphilitic ;  inflammation  of  the  skin,  of  the  areolar  tissue,  of  the  muscu- 
lar and  fibrous  tissues,  of  the  synovial  surfaces,  periosteum,  bone,  and 
medullary  tissue.  These  constitute  only  a  moiety  of  the  various  con- 
ditions under  which  inflammation  may  occur,  each  one  of  which  pre- 
sents some  features  peculiar  to  itself.  They  do  not  all,  however^ 
demand  separate  and  special  consideration  in  this  place. 

Sbction  2. — AcuTB  Inflammation. 

Pure  phlegmonous  inflammation,  usually  denominated  acute  inflam- 
mation, occurring  independent  of  specific  constitutional  causes,  invading 
the  areolar  tissue,  or  other  superficial  soft  structures,  furnishes  the  typi- 
cal example  of  inflammation,  and  its  treatment  will  be  considered  first 
and  most  in  detail. 

As  has  already  been  intimated,  irritation  and  infiammation  sustain 
to  each  other  the  relations  of  cause  and  effect.  In  order,  therefore, 
to  prevent  the  accession  and  to  accomplish  the  cure  of  the  latter,  it 
will  be  necessary  first  to  effect  the  removal  of  the  former.  Sttblata 
ca^wta  toUUvreff'ectua. 
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The  source  of  textural  or  nervous  disturbance  is  not  always  apparent ; 
nor  is  it  certain  that,  having  been  discovered,  it  can  be  removed,  and 
especially  since  inflammation,  in  itself  a  result  of  irritation,  becomes 
when  once  established,  by  reciprocity  of  action,  a  cause.  The  soundness 
of  the  general  principle  abo^e  stated  is  not,  however,  impaired  by  our 
occasional  inability  to  accomplish  what  is  desired. 

I  desire  then,  by  repetition,  to  give  prominence  to  this  idea,  which 
appears  to  me  to  lie  at  the  foundation  of  all  correct  practice,  but  which, 
perhaps  through  inadvertence,  has  not  always  been  distinctly  enforced 
by  classical  writers,  namely,  that  the  primary  indication  of  treatment 
in  all  inflammations  is  to  remove  as  speedily  as  possible  the  sources  of 
irritation.  I  would  go  farther  and  say,  that  from  beginning  to  end  the 
successful  management  of  inflammation  depends  upon  the  employ- 
ment of  such  agents  and  such  measures  as  either  directly  or  indirectly 
act  as  sedatives.  When  the  disturbing  cause  is  purely  local,  its  re- 
moval may  be  sometimes  easily  accomplished  by  the  interpo^tion  of  a 
surgical  operation,  as  by  the  extraction  of  splinters,  fragments  of  bone, 
balk,  and  other  foreign  substances.  For  this  purpose  ako  diseased 
joints  are  resected,  pent-up  fluids  are  evacuated,  strangulated  tissues  are 
released,  and  acrid  discharges  are  rendered  innocuous  or  promptly 
displaced. 

If  the  cause  consists  in  the  presence  of  some  foreign  and  septic  ma- 
terial in  the  circulation,  or  in  some  other  general,  systemic  fault,  its 
removal  is  in  most  cases  more  diflicult.  Therapeutical  treatment  is 
then  alone  competent  to  meet  the  indications. 

Iiooal  Treatment. — First,  water j  of  a  suitable  temperature.  Water 
possesses  two  attributes  of  especial  excellence.  It  softens  the  dense  cu- 
ticle, and  by  absorption  relaxes  the  tension  of  the  deeper  tegumentary 
layers.  It  is  also  the  most  convenient  vehicle  for  the  administration  of 
temperature. 

Coldj  considered  as  the  negative,  or  absence  of  caloric,  is  unquestion- 
ably a  direct  sedative ;  but  experience  shows  that  in  consequence  of  the 
reaction  which  often  results  from  the  application  of  extreme  cold,  it 
becomes  indirectly  a  stimulant  or  excitant.  Water,  therefore,  at  a  tem- 
perature only  a  little  below  the  temperature  of  the  part  infliamed,  is  a 
more  reliable  antiphlogistic  than  water  at  or  near  the  freezing  point. 
It  may  in  general  be  afiirmed  that  that  temperature  is  most  useful 
which  is  to  the  patient  most  agreeable;  and  in  most  cases  this  is  from 
70°  t(i90°  Fahrenheit.  Exceptions  occur,  however,  to  this  rule,  in  which 
either  an  elevation  or  depression  of  the  temperature  proves  at  the  same 
time  more  pleasant  and  more  salutary.  Of  late  I  have  demonstrated  the 
efficacy  of  hot  water,  or  of  water  at  about  a  temperature  of  112°  Fahr., 
and  especially  in  the  case  of  lacerated  wounds.^ 

Water  may  be  applied  in  various  ways;  by  continuous  irrigation,  by 
the  application  of  moistened  cloths  often  renewed,  by  baths,  by  poulti- 

*  See  **  Warm  and  Hot  Water  in  Surgery,*'  by  the  Author.  Louisville  Jour, 
Med,,  Jan.,  1874;  also,  Med,  Rec„  May  15,  1874. 
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ees  and  fomentations,  or  finally  by  siraply  moistening  the  naked  surface 
occasionally  with  tepid  water,  and  trnstiiiii:  to  evaporation  to  aepress  the 
temperature. 

Simple  water,  employed  in  some  one  of  the  forms  above  indicated, 
we  have  found  to  possess  all  the  virtues  which  have  from  time  to  time 
been  attributed  to  medicated  waters ;  and  we  no  longer  tliink  of  adding 
acetate  of  lead,  solutions  of  opium,  or  of  morphine,  or  any  other  of 
the  various  sedative  salts  or  alkaloids,  unless  it  be  in  those  examples  in 
which  pain  or  local  irritability  constitutes  the  predominant  symptom, 
and  for  the  relief  of  which  we  sometimes  find  reasons  to  prefer  the  local 
application  of  morphine  or  of  opimn,  to  the  exhibition  of  the  same  rem- 
edies by  the  stomach  or  by  injection. 

Elevation  of  the  inflamed  part  is  scarcely  second  to  temperature,  as 
a  means  of  controlling  inflammation.  Its  effect  is  purely  mechanical  * 
relieving  the  engorged  vessels  by  drainage. 

Ahftolute  rest  is  essential,  in  connection  with  posture.  This  is  suf- 
ficiently recognized  in  most  cases  by  all  surgeons ;  and  indeed  the 
patients  themselves  generally  in  this  regard  demand  what  surgeons 
may  omit  to  enforce.  The  pain  caused  by  motion  induces  them  to  seek 
rest 

Removal  of  pressure  has  not  always  been  regarded  as  a  means  of 
alleviating  inflammation.  At  one  time  and  another  surgeons  have 
sought  to  subdue  acute  inflammation  by  pressure.  Acute  testitis  has 
been  treated  by  adhesive  plasters,  and  attempts  have  been  made  to 
strangle  acute  synovitis  by  bandages,  but  we  have  never  seen  any  result 
from  this  practice  but  pain,  and  unmitigated  mischief. 

We  will  not  deny  that  strangulation,  employed  before  the  accession 
of  inflammation,  may  sometimes  prevent  its  development ;  nor  that  com- 
pression is  of  great  service  in  the  removal  of  the  products  of  inflamma- 
tion, but  we  doubt  whether  it  ever  lessened  an  existing  acute  inflanuna- 
tion. 

Water,  in  so  far  as  it  relaxes  the  surface,  and  position  as  a  means  of 
drainage,  are  Effective  by  the  removal  of  pressure  ;  but  there  are  cases, 
also,  in  which  a  broken  limb  must  be  removed  from  the  restraints  of 
splints  and  bandages,  in  order  that  the  inflammation  may  be  more 
certainly  controlled. 

The  application  of  leeches  for  tlie  purpose  of  abstracting  blood  was  at 
one  time  in  much  greater  favor  than  now,  having  of  late  gone  very  much 
into  disuse,  with  general  bleeding ;  nor  is  it  to  be  regretted.  With  very 
few  exceptions  its  utility  is  more  than  doubtful ;  and,  in  consequence  of 
the  irritation  which  the  bite  of  the  leech  sometimes  occasions,  it  quite 
often,  when  applied  directly  to  the  inflamed  surface,  d<.>e8  palpable  harm. 
Some  years  ago  the  author  made  several  experiments  in  order  to 
determine  the  value  of  leeches  as  a  means  of  local  depletion,  one  of 
which  may  be  briefly  stated  as  follows : — 

To  a  finger  sufl^ering  under  acute  phlegmon  was  ap])lied  a  large 
Swedish  leech,  having  previously  measured  the  size  of  the  finger  by 
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the  amount  of  water  it  could  displace  in  a  graduated  glass.  The  leecb 
filled  itself  and  fell  o£P ;  and  although  it  had  drawn  what  was  in  bulk 
equal  to  twice  the  size  of  the  finger,  when  the  finger  was  again  placed 
in  the  glass  its  size  was  found  to  be  precisely  the  same  as  before.  To 
speak  of  this  as  an  example  of  local  depletion  is  e\d(lently  absurd,  yet 
it  is  quite  probable  that  in  a  majority  of  cases  in  which  leeches  have 
been  applied  no  more  local  depletion  has  occurred  than  in  the  case  of 
the  experiment  related. 

As  revellents,  applied  to  parts  somewhat  remote  from  the  parts  af- 
fected, and  occasionally  as  means  of  general  depletion,  they  are,  in 
certain  cases,  agents  of  unquestionable  value,  but  they  ought  seldom  or 
never  to  be  applied  directly  to  the  parts  inflamed. 

IncisioiiSy  made  with  the  knife,  have  more  claim  to  be  considered 
local  measures  of  depletion  than  leech-bites,  fur  the  reason  that,  if 
they  do  not  cause  as  much  blood  to  escape,  they  open  a  larger  amount 
of  hyperajmic  and  infiltrated  structiu'e,  and  whatever  does  escape 
comes  directly  from  the  suftering  tissues.  But  incisions  are  in  them- 
selves lesions  which  almost  inevitably  provoke  reactions,  and  they  must 
be  reserved  for  extreme  and  exceptional  cases — for  cases  such  as  fel- 
ons, in  which  the  density  of  the  surrounding  tissue,  by  its  tension  and 
pressure,  increases  the  inflammation  and  accelerates  suppui-ation ;  and 
for  cases  of  acute  phlegmonous  inflammations  of  the  areolar  tissue, 
which  are  about  to  result  in  deatli  from  strangulation. 

But  it  is  especially  in  the  inflammations  of  asthenic  type,  such  as 
erysipelas,  carbuncle,  furunculus,  etc.,  or  in  inflammations  which 
result  from  the  extravasation  of  urine,  or  of  other  highly  irritating 
materials,  that  incisions  perform  tlieir  most  important  functions. 

It  is  not,  then,  so  much  for  the  purpose  of  depletion,  as  for  the  pur- 
pose of  "  unbridling "  strangulated  tissues,  that  we  practise  incisions. 
Mere  scariflcation,  or  superficial  incisions,  do  not  accomplish  this  end. 
They  cause  wounds  which  do  not  relieve  the  tension,  and  which  find  no 
adequate  compensation  for  the  direct  injury  which  they  inflict  in  the 
small  amount  of  blood  which  escapes.  Incisions,  to  be  b^eficial,  must 
be  deep  and  long. 

StimtUa?its. — There  is  another  class  of  local  remedies  which  experi- 
ence has  pi-oven  to  be  useful  in  certain  inflammations,  and  which  are  not 
direct  sedatives.  They  are,  in  fact,  all  of  them  more  or  less  active  stim- 
ulants. The  remedies  belonging  to  this  class  are  very  numerous,  of  which 
the  following  furnish  examples : — Solutions  of  nitrate  of  silver,  sulphate 
of  zinc,  superacetate  of  lead,  employed  in  inflammations  of  the  con- 
junctiva; muriated  tincture  of  iron,  tincture  of  iodine,  solutions  of 
bromine,  alcohol,  employed  in  erysipelatous  inflammations;  vinegar, 
spirits  of  turpentine,  carbolic  acid,  in  bums ;  vesicants  in  funmculi ; 
nitrate  of  silver,  tincture  of  iodine,  lye  obtained  from  tlie  leeching  of 
E«hes,  employed  occasionally  in  the  treatment  of  felons. 

It  is  said  of  this  class  of  remedies,  that  tliey  give  tone  to  the  vessels ; 
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or  that  they  change  the  action  from  morbid  to  healthy.  It  is  equally 
pertinent  to  6ay,  that  they  exhaust  the  iiTitability,  either  of  the  germi- 
nal textures,  or  of  tlie  nerves  which  minister  to  these  textures,  and  in 
this  way  become  indirectly  sedatives.  The  first  effect  is  in  all  cases  an 
increase  of  irntation  and  of  pain,  accompanied  with  increased  vascular 
engorgement ;  but  this  condition  is  more  or  less  speedily  followed  by  a 
subsidence  of  irritation,  and  a  diminution  of  vascular  turgescence ;  and 
it  is  worthy  of  special  notice  that,  when  the  irritation  and  vascularity 
have  once  been  made  to  disappear  under  this  plan,  they  are  much  less 
liable  to  return  tlmn  when  the  same  ends  have  been  accomplished  by 
cold  or  other  direct  sedatives.  Cold  subdues  irritation  very  promptly — 
often  instantly ;  but  when  the  application  of  cold  is  suspended,  unless 
it  has  been  continued  a  long  while,  the  local  excitement  promptly  re- 
turns ;  while  by  reverse,  stimulants  subdue  invitation  more  slowly,  and 
only  after  having  caused  its  increase,  and  when  the  application  is  sus- 
pended the  excitement  does  not  so  soon  return. 

Stimulants,  as  indirect  sedative  applications,  have  certain  advantages 
over  direct  sedatives;  but  clinical  experience  teaches  that  they  are  oc- 
casionally liable  to  induce  primary  reactions  so  violent  as  to  prove  de- 
structive, and  from  which  no  sedative  results  ensue  ;  and,  moreover,  that 
they  are  not  available  in  the  treatment  of  all  forms  of  acute  inflamma- 
tion. They  are  especially  serviceable  in  burns,  erysipelas,  and  in  cer- 
tain other  forms  of  inflammation  dependent  upon  blood  poisoning,  or 
general  dyscrasy ;  they  are  almost  exclusively  relied  upon  in  inflamma- 
tions of  tlie  conjunctiva,  of  tlie  urethra,  and  in  most  inflammations  of 
mucous  membranes,  whether  acute  or  chronic ;  but  they  seldom  act 
beneficially  in  acute  inflanmiations  accompanying  recent  and  open 
wounds.  It  may  indeed  be  stated,  as  a  rule,  that  stimulating  applications 
are  inadmissible  in  traumatic  lesions  accompanied  with  acute  inflam- 
mation. No  doubt,  however,  many  exceptions  exist  to  this  rule  as  hero 
stated,  especially  in  its  reference  to  those  cases  of  recent  wounds  occur- 
ring in  persons  the  vital  forces  of  whose  systems  are  already  consider- 
ably depressed  ;  and  in  this  statement  we  shall  find  a  partial  expla* 
nation  of  the  beneficial  effects  claimed  to  be  obtained  from  the  applica- 
tion of  carbolic  acid,  solutions  of  the  chloride  of  zinc,  alcohol,  etc.,  to 
recent  wounds. 

Constitutional  Treatment.  It  is  an  error  to  suppose  that  inflamma* 
tion  finds  a  favorite  and  congenial  soil  in  that  condition  which  we  de- 
nominate "  good  health."  It  is  equally  an  error  to  suppose  that  it  is 
nourished  and  sustained  only  by  plethora  of  the  vascular  system,  or 
that  it  flourishes  especially  in  those  whose  vital  forces  are  above  the 
normal  standard,  or  whose  vital  processes  are  in  a  state  of  abnormal 
activity. 

These  opinions  regarding  the  sources  of  inflammation  are  probably 
never  correct  as  applied  to  the  chronic  forms ;  they  are  very  seldom  cor- 
rect as  applied  to  those  forms  which  depend  upon  blood-poisoning^  oi 
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general  dyscrasy,  and  they  are  often  incorrect  as  applied  to  acute 
phlegmonous  inflammations  of  a  non-specific  character. 

The  fact  is,  that  inflammations  of  all  grades  and/orms  are  most  often 
originated  in  persons  who  are  feeble,  debilitated,  or  even  anaemic.  More- 
over, the  course  of  an  acute  inflammation  in  such  a  person  is  the  most 
violent,  rapid,  and  destructive.  Peritonitis,  ensuing  upon  exhausting 
haemorrhages  after  cliildbirth,  the  destructive  comeitis  following  choler- 
aic discharges,  and  the  central,  corneal  "  starvation  ulcer  "  of  imperfect- 
ly nourished  children,  are  no  more  illustrative  examples  than  come 
daily  under  the  notice  of  almost  every  practitioner. 

If  it  must  be  admitted  that  a  condition  of  plethora,  or  a  certain  so-call- 
ed "  exaltation  of  vitality,"  may  in  some  exceptional  cases  predispose  to 
inflammation,  it  is  nevertheless  true  that  perfect  hea.th  never  does.  In- 
flammation finds  little  or  no  support  in  a  system  where  all  the  organs 
perform  their  functions  in  a  quiet  and  perfect  manner.  If  in  such  a 
condition  of  the  body  inflammation  is  by  chance  awakened,  it  will  soon 
die  out  spontaneously  for  lack  of  nourishment ;  and  if  we  were  required 
to  formularize  the  general  treatment  of  both  acute  and  chronic  inflam- 
mations, it  would  be  in  these  words :  "  Maintain  or  restore  to  the  gen- 
*3ral  system  perfect  health." 

Bleeding. — But  if  in  any  case  the  surgeon  is  persuaded  that  this  mor- 
bid action  is  maintained  by  an  excess  of  vital  fluids  or  of  vital  functions, 
let  him  bleed  his  patient.  There  is  certainly  no  other  way  in  which 
their  reduction  can  be  so  promptly  and  so  completely  accomplished. 
The  fact,  however,  that  surgeons  and  physicians  do  not  to-day  bleed 
their  patients  so  freely  who  are  suffering  under  inflammation,  must  be 
accepted  as  evidence  that  observation  has  taught  them  what  their 
theories  have  not,  namely,  that  general  phlogosie  is  not  very  often  a  cause 
of  inflammation.  Practice  has  at  length  ceased  to  be  controlled  by  t. 
false  doctrine. 

If  the  patient  laboring  under  acute  inflammation  has  a  gross  and 
turgid  look,  such  as  is  often  presented  by  persons  of  inordinate  appe- 
tites, accompanied  with  great  powers  of  digestion  and  assimilation,  it 
may  be  proper  at  an  early  period,  and  before  effusions  have  taken  place 
to  a  great  extent,  to  abstract  blood  from  the  general  circulation  ;  but  if 
the  person  is  accustomed  to  drink  habitually,  yet  with  moderation, 
wine,  ale,  or  alcoholic  liquors,  bleeding  must  be  practised  with  caution ; 
and  if  he  has  been  in  tlie  habit  of  using  such  stimulants  daily  in  excess, 
or  has  been  lately  in  a  debauch,  bleeding  is  wholly  inadmissible ;  and 
in  advanced  life,  also,  when  the  processes  of  repair  and  of  conservation 
are  feeble,  it  must  not  be  forgotten  that  a  single  large  bleeding  may 
induce  a  permanent  and  perhaps  fatal  exhaustion.  For  the  rest,  we 
must  leave  it  to  the  judgment  of  the  surgeon  to  decide  when  it  will  be 
proper  to  bleed,  only  reminding  liim  again  that  blood-letting  is  a  spo- 
liative  remedy  of  great  power,  and  that  experience  has  demonstrated 
Ihat  inflammation  may  generally  be  treated  successfully  without  its  aid 
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Ca£ha/riio%  have  probably  a  wider  application  than  any  other  class  of 
oonstitntioiial  remedies,  in  the  case  we  are  considering. 

They  are  useful,  first,  by  removing  from  the  stomach  and  bowels 
unwholesome  ingesta,  and  acrid  faecal  accumulations.  Second,  by  in- 
creasing the  secretions  from  the  gastric  and  intestinal  glands,  and  from 
all  those  glands,  such  as  the  liver  and  pancreas,  which  minister  to  di- 
gestion and  assimilation.  Third,  by  their  action  as  revellents ;  opera- 
ting upon  an  extensive  surface  which  is  in  immediate  sympathy  with 
the  organic  system  of  nerves,  they  are  capable  of  exerting  a  most  pow- 
erful influence  in  withdrawing  nervous  action  from  other  and  remote 
parts  of  the  body. 

NauseanU.  At  the  same  time  that  surgeons  have  become  more  con- 
servative in  the  use  of  the  lancet,  they  have  also  abandoned  in  a  great 
measure  its  natural  allies,  such  as  the  tartrate  of  antimony  and  ipecacu- 
anha. Employed  with  discretion,  these,  and  other  similar  therapeuti- 
cal agents,  have  often  proved  useful,  especially  in  the  acute  inflamma* 
tions  of  robust  adults;  but  their  ability  to  do  good,  when  employed 
indiscriminately,  seems  quite  counterbalanced  by  their  ability  to  do 
harm,  and  their  decline  in  public  favor  ought  to  be  accepted  as  evidence 
that  this  impression  is  not  without  foundation. 

Dia^JwreticSy  such  as  the  several  combinations  of  opium  with  nause- 
ants,  and  the  various  stimulating  diaphoretics,  have  a  limited  applica- 
tion, especially  when  the  inflammatory  action  is  accompanied  witii  un- 
usual heat  and  dryness  of  the  skin. 

Diuretics^  as  another  means  of  eliminating  peccant  humors,  are 
excellent  aids  and  supplements  to  diaphoretics. 

OjmiTriy  in  some  of  its  various  forms,  is  indicated  where  pains,  rest- 
lessness, or  watchfulness  are  predominating  symptoms. 

Nutrition  and  atimvZation.  Finally,  in  all  cases  where  the  patients 
are  feeble,  pale,  anfiemic,  or  suffering  under  blood  poisons,  nutrition  is 
the  first  and  most  important  general  remedy,  and  in  these  cases  also, 
tonics  and  stimulants  are  important  just  so  far  as  they  may  aid  diges- 
tion and  consequently  nutrition.  They  must,  therefore,  be  employed 
with  moderation ;  and  they  ought,  as  far  as  possible,  to  be  rendered 
palatable  and  ^^ratef  ul  to  the  stomach. ' 

Section  3. — Cheonio  Inflambiation. 
The  existence  of  chronic  inflanmiation  implies,  in  general,  either  a 
continuance  of  its  cause,  or  some  fault  in  the  general  system.  In  by 
far  the  largest  proportion  of  cases,  the  original  cause  has  been  removed 
or  has  ceased  to  act,  and  the  condition  of  the  general  system  is  alone 
responsible  for  the  persistence  of  the  malady.  If  this  were  not  so,  these 
Inflammations  would  in  most  cases  disappear  spontaneously,  under  the 
natural  restorative  powers  of  the  organs  affected.  With  this  view  of  the 
subject  we  are  prepared  to  understand  why  they  do  not  yield  more  rea- 

»  **  Alimentation  in  Surgicni  Diseases,"  by  the  Author.  Hosp,  Gazette,  Jan. 
15.  1878. 
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dily  to  local  treatment ;  and  why,  even  under  well-directed  constita 
tional  treatment,  they  so  often  prove  mtractable.  They  demand  noth- 
ing less  than  a  complete  restoration  of  health  and  of  constitutional  vigor. 

Constitutional  Treatment — The  prominence'  given  in  the  preced- 
ing observation  to  the  condition  of  the  general  system,  as  a  cause  of 
chronic  inflammation,  and  as  a  ground  of  its  maintenance,  renders  it 
proper  that  the  treatment  of  the  general  system  should  be  first  consider- 
ed ;  but  the  deviations  from  health  are  so  various,  and  the  causes  of  these 
deviations  are  so  much  more  various,  it  will  be  impossible  to  indicate 
fully  all  the  proper  therapeutical  means.  Fortunately,  however,  a  vast 
majority  of  these  cases,  although  they  may  differ  widely  in  the  special 
pathological  characters  of  the  constitutional  dyscraay,  may  be  classified 
clinically  as  examples  of  enfeebled  constitutions,  and  as  demanding 
therefore  nutrients,  tonics,  and  perhaps  stimulants.  Scrofulous  inflam- 
mations may  demand  iodine ;  syphilitic  inflammations  may  demand  mer- 
cury; inflammations  depending  upon  blood  poisoning  may  demand 
other  special  agents  for  their  successful  elimination,  but  nearly  all  alike 
demand  nutrition.  Emaciation,  pallor,  loss  of  appetite,  muscular  debil- 
ity, with  nervous  irritability^  and  in  some  cases  an  irregular  hectic  fever, 
constitute  the  tout  ensemble  of  these  pitiable  cases.  The  portrait  an- 
swers equally  for  the  closet  and  pulpit-worn  clergyman,  suffering  with 
chi-onic  bronchitis;  for  the  broken-down  inebriate,  or  the  scrofulous 
child,  led  from  dispensary  to  hospital  with  chronic  ophthalmitis ;  for 
the  boy  halting  with  chronic  synovitis ;  for  the  woman,  the  victim  of 
civilization,  the  heir  to  wealth  and  luxury,  suffering  and  childless  from 
chronic  metritis. 

The  remedy  is  to  be  found  in  such  hygienic  means  as  air,  light,  ex- 
ercise, an  abundance  of  plain,  nutritious  food,  tonics,  and  possibly  stim- 
ulants to  aid  nutrition,  freedom  from  perplexing  cares  or  mental  distur- 
bances of  any  kind ;  and  I  need  scarcely  say,  that  medicines  of  this 
kind  are  found  out-of-doors,  on  the  mountains,  upon  the  sea^ore, 
in  the  saddle,  and  almost  anywhere  but  in  houses,  hospitals,  or  drug- 
shops. 

As  to  the  specific  causes  of  general  dyscrasy,  it  will  be  necessary 
to  mention  only  a  few  as  illustrative  examples,  such  as  disorders  of 
the  stomach,  liver,  or  kidney ;  the  strumous,  rheumatic,  syphilitic,  and 
gouty  diatheses ;  with  all  the  various  forms  of  septicaemia,  or  blood- 
poisoning. 

Local  Treatment — ^While  constitutional  means  are  essential  in  the 
treatment  of  most  chronic  inflammations,  local  means  are  also  often  val 
uable  as  auxiliaries ;  and  in  some  few  cases  they  are  indispensable,  as 
means  of  intemipting  a  catenation  of  morbid  processes  which  have 
become  habitual,  and  which  retain  a  power  of  self-continuance  and 
propagation. 

Cold  and  other  direct  sedatives  possess  a  limited  value  in  this  class 
of  inflammations.    If  they  do  occasionally  prove  serviceable,  it  is  rather 


CHBONIC    INFLAMMATION.  15 

by  the  reaction  which  they  induce,  than  by  virtue  of  any  property 
which  they  possess  as  sedatives. 

StirmUanta  applied  locally — and  under  this  class  I  venture  to  include 
all  remedies  which  on  application  cause  a  sensation  of  heat  or  of  smart- 
ing— are  not  limited,  as  in  their  application  to  acute  inflammations,  to 
certain  tissues,  and  to  specific  varieties ;  but  they  may  be  employed 
generally  with  advantage  in  nearly  or  quite  all  forms  of  chronic  inflam- 
mations, even  in  open  wounds  of  the  soft  tissues,  in  articulations,  and  in 
the  interior  of  bony  structures. 

Cotmter-irrUantSy  which  are  supposed  to  act  by  establishing  new 
points  of  irritation,  and  in  this  manner  to  withdraw  somewhat  propor- 
tionately from  the  irritation  existing  in  the  parts  diseased,  are  certainly 
sometimes  useful ;  but  when  employed  indiscriminately  they  are  com- 
petent to  do  much  harm.  By  the  pain  and  exhausting  discharges  which 
they  frequently  occasion,  they  harass  and  enfeeble  the  patients,  inflicting 
more  irritation  upon  the  general  system  than  they  abstract  from  the 
diseased  structures,  and  thus  defeat  the  most  important  aim  of  all 
treatment,  namely,  the  improvement  of  the  general  health. 

Blisters,  setons,  the  moxa,  the  hot  iron,  pustulation  with  croton  oil, 
or  with  the  ointment  of  antimony,  tincture  of  iodine,  and  the  cupping 
glass,  are  among  the  means  employed  by  surgeons  to  produce  counter- 
irritation  ;  and  whichever  is  used,  the  surgeon  will  take  care  not  to  ap- 
ply them  too  near  the  inflamed  structures,  nor  to  continue  their  use 
when  they  cause  much  and  continued  suffering,  or  even  marked  dis- 
quiet 

Compressiorty  accomplished  in  various  ways,  by  bandages,  adhesive 
strips,  sponges,  and  elastic  bands,  when  employed  in  the  treatment  of 
chronic  inflammation,  is  not  liable  to  the  same  judgment  as  when  em 
ployed  in  the  treatment  of  acute  inflammation.  It  seldom  does  harm, 
and  it  certainly  often  aids  materially  in  dispersing  the  products  of  in- 
flammation. 

Rest. — Examples  may  be  furnished  in  which  rest  is  an  important  ele- 
ment in  the  treatment  of  chronic  inflammation ;  thus,  for  illustration, 
where  inflamed  interarticular  synovial  membranes  are,  at  the  same  time, 
undergoing  ulcerative  degeneration.  Rest  is  important  in  these  cases 
for  two  reasons :  flrst,  because  motion  causes  such  intense  pain  as  to  in- 
evitably increase  the  local  and  general  disturbance ;  and  second,  be- 
cause in  these  cases  anchylosis,  or  complete  obliteration  of  the  synovial 
sac,  and  of  the  interarticular  spaces,  is  the  most  reliable  alternative  and 
resource  known  to  surgery  for  the  termination  of  the  inflammation. 
Motion  breaks  up  the  new  and  reparative  tissue,  and  prevents  the  con- 
solidation. 

Probably  there  are  a  few  other  cases  in  which,  owing  to  the  extreme 
morbid  irritability  of  the  structures  inflamed,  temporary  rest  may  prove 
useful. 

Motion  and  Use. — Nothing,  however,  is  better  established  than  that 


16  EBYSIPELAS. 

motion,  either  paasive  or  active,  or  the  use  of  an  organ,  bo  as  to  re 
awaken  its  normal  functional  activity,  is  one  of  the  most  valuable  loca. 
means  of  curing  chronic  inflammation. 

Simple  chronic  synovitis  of  the  knee  or  ankle  joint  may  perhaps  be 
cured  while  the  limb  is  at  rest ;  but  we  have  seen  multitudes  of  cases 
which  during  many  months  and  years  of  rest  had  made  no  advance 
towards  recovery,  but  which  were  permanently  cured  in  an  incredibly 
short  time  when  the  patients  were  compelled  to  use  their  limbs.  Such 
attempts  are  always  at  first  painful,  and  not  unfrequently  they  are  at- 
tended with  a  temporary  aggravation  of  the  inflammation ;  but  a  per- 
sistence in  rubbing  and  flexing  the  joints,  and  in  walking  or  otherwise 
using  the  limbs,  seldom  fails  to  accomplish  relief  or  a  cure. 

It  may  be  difficult  to  say  sometimes  how  much  of  the  benefit  derived 
from  these  procedures  may  bo  due  to  the  improvement  in  the  general 
condition,  resulting  from  out-door  exercise ;  but  we  have  met  with 
examples  in  which  passive  motion  alone  has  effected  a  marked  and 
speedy  improvement. 

The  chronic  inflammations  of  muscles  require  daily  and  almost  con- 
stant use ;  and  this  must  be  practised  notwithstandii^  the  pain  which 
it  inevitably  occasions. 

SsanoN  4. — ^Ebysipelatous  Inflammation. 

Syn. — BrysipalaB,    (R.  O.) 

Causes. — ^It  is  probable  that  the  existence  of  erysipelatous  inflamma 
tion  implies  always  a  blood-poisoning,  or  at  least  some  morbid  condi- 
tion of  the  circulating  fluids.  In  many  cases  the  character  of  this  blood- 
poisoning  is  apparent ;  as  where  it  depends  upon  contagion,  or  upon 
the  presence  of  urea  in  the  circulation. 

Its  most  common  seat  is  the  tegumentary  structures,  but  it  may 
occur  in  mucous  or  serous  membranes,  and  probably  in  most  other 
structures  of  the  body  which  are  continuous.  Pysemia,  which  so  oftec 
ensues  upon  phlebitis,  has  been  regarded  by  many  pathologists  as  one 
form  of  diffuse  erysipelas ;  so  also  has  puerperal  peritonitis  and  dif- 
fuse inflammation  of  the  absorbents. 

Symptoms. — Erysipelas  is  attended  generally  by  more  or  less  fever ; 
and  in  severe  cases  the  fever  almost  invanably  assumes  a  low  type. 
Occurring  in  tegumentary  structures,  it  is  characterized  by  rapid  diffu- 
sion, by  a  bright  red,  dusky,  and  sometimes  yellowish  color  of  the  skin, 
by  vesications,  and  burning  pains.  When  the  subcutaneous  areolar 
structure  becomes  involved,  abundant  serous  effusions  take  place,  fol- 
lowed often  by  rapid  yet  imperfect  suppuration,  and  by  gangrene,  espe- 
cially of  ti.e  loose  connective  tissue.  In  the  variety  last  mentioned,  the 
skin  has  usuaUy  a  hard,  brawny  feel,  indicating  great  effusion  of  both 
seram  and  lymph  into  the  several  tegumentary  layers. 
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Varieties — Erysipelas  has  been  divided  into  traumatic  and  idio- 
Dathic,  according  as  it  occurs  in  connection  with  or  independent  of 
wounds ;  into  simple  and  malignant ;  into  cutaneous,  cellular  (difibse 
cellulitis),  and  cellulo-cutaneous.  The  traumatic  variety  is  that  with 
which  the  surgeon  is  chiefly  concerned. 

Traumatic  BiyBipelaa. 

Traumatio  Crysipelas  occurs  most  often  in  crowded  hospitals,  and 
especially  in  wards  filled  with  suppurating  woimds,  or  which  are  in  the 
vici/iity  of  apartments  containing  cases  of  puerperal  peritonitis;  and 
imder  these  circumstances  it  often  spreads  by  contagion  or  by  infection. 
Nor  ought  we  to  omit  mentioning  in  this  connection,  as  evidence  of  the 
intimate  relations  existing  between  puerperal  peritonitis  and  erysipelas, 
that  erysipelas  is  equally  capable  of  conveying  to  the  lying-in  woman 
puerperal  peritonitis.  Certain  seasons  of  the  year  seem  to  predispose  to 
its  occuri'ence,  and  its  irruptions  are  most  frequent  and  violent  during  the 
prevalence  of  a  cold  and  damp  atmosphere.  Pei-sous  accustomed  to  the 
free  use  of  stimulating  liquors,  whether  beer,  wine,  or  alcoholic  drinks, 
are  peculiarly  liable  to  its  attacks.  Feeble,  anaemic  persons,  and  those 
whose  cellular  tissue  is  loaded  with  serum,  are  equally  liable.  AfEec 
tions  of  the  kidneys,  and  especially  Bright's  disease  and  diabetes,  are 
known  to  be  active  predisposing  causes. 

Erysipelas  is  more  liable  to  ensue  upon  wounds  of  ceitain  portions  of 
the  body,  and  of  certain  structures,  than  of  others.  This  is  especially 
true  of  wounds  of  the  scalp,  and  of  wounds  of  dense  fibrous  structures 
in  most  parts  of  the  body. 

Wounds  in  which  suppuration  is  well  established  are  not  so  liable  to 
erysipelas  as  recent  wounds ;  unless  they  are  improperly  subjected  to 
irritation,  by  probing,  by  attempts  to  remove  fragments  of  bone,  or  by 
other  mechanical  interference. 

S3rniptonis. — ^When  erysipelas  is  about  to  attack  a  wound,  the  surface 
sometimes  becomes  more  dry  than  usual ;  but  in  most  cases  the  fluids, 
without  diminishing  in  quantity,  become  thinner,  and  more  offensive  ; 
they  assume  the  character  of  ichor ;  and  if  pus  has  hitherto  been  pres- 
ent in  abundance,  it  sensibly  diminishes,  or  entirely  disappears.  Frank, 
Chome],and  others  observe  also  that  more  or  less  swelling  of  the  neigh- 
boring lymphatic  glands  is  an  invariable  prodrome  ;  and  they  regait) 
this  circumstance,  tJierefore,  as  pathognomonic.  Kigors,  with  a  certain 
amount  of  general  r/udaisej  are  also  very  constant  precursors. 

Soon  a  blush  of  n^dness,  accompanied  with  more  or  less  elevation  of 
the  skin,  or  (edema,  is  seen  spreavling  outwards  into  the  sound  skin, 
sometimes  with  defined  margins ;  at  other  times  the  redness  and  oedema 
are  insensibly  lost  in  the  adjacent  tissues.  * 

In  mild  cases,  when  the  inflammation  is  limited  to  the  dermoid  tissue 

constituting  the  cutaneous  foim,  the  redness  spreads  quite  as  rapidlv  as 
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in  more  severe  cases,  and  may  invade  an  equal  extent  of  sor&ce,  but  it 
800U  begins  to  fade  out  at  certain  points,  and  disappears  without  either 
suppuration  or  gangrene.  It  may  disappear  wholly  in  one  portion  of 
tlie  integument  and  reappear  in  another,  constituting  the  *'  erratic " 
form  of  the  maladv :  or  it  niav  make  a  sudden  metastasis  from  the  sup- 
fnice  to  some  internal  oinrau.  Both  of  tliese  latter  forms  are  to  be 
regarded  with  8i>me  apprehension. 

In  more  severe  cases,  involving  alone  the  cellular  tissue,  denomi- 
nated usually  '*  diffuse  cellulitis/'  or  involving  both  the  cellular  and  der- 
moid  tissues,  and  kno>m  gt»nerally  as  the  ^  phlegmonous "  variety,  ex- 
tensive sulH»utaneinis  suppuration  with  gangrene  is  quite  common. 
Parts  having  a  liK>$e  and  abundant  cellular  tissue,  and  underlyincr  a 
thin,  delicate  teirumentarv  ci^verinff,  such  as  the  eve-lids  and  the  scio- 
turn,  are  exceedingly  apt  to  slough. 

In  these  latter  cases  a  low  t}'phoid  fever  usually  accompanies  the 
local  manifestations,  attended  not  infrequently  with  delirium  and  coma. 
Fhlegmonous  erk'sii^elas  attacking  the  scalp  or  face  is  especially  prone 
to  develop  at  an  early  period  cerebral  symptoms. 

All  inflammations  have  a  tendency  to  self -limitation,  or  to  sponta- 
neous termination,  either  in  resolution,  suppuration,  or  textural  death ; 
but  this  tendency  is  mv>r^  marked  in  erysipelas  than  in  m^>^t  other  forms 
of  inflammation :  the  period  of  its  rise,  progress,  and  decline,  in  those 
case6  which  are  left  to  pursue  their  own  c^>urse,  undisturbed  by  thera- 
peutical means,  being  usually  from  about  Ave  or  seven  to  fourteen  days 
This  will  perhaps  explain  why  ao  many  and  such  inov*mpatible  mea 
soies  have  from  time  to  time  obtained  a  reputation  for  the  cure  of  ery 
sipelasL 

Ttoatment. — First  in  order  are  the  j>retentire  means ;  and  these 
consist,  first,  in  such  general  hygienic  measures  as  pure  air,  wholesome 
diet,  and.  in  short,  in  the  adopticm  of  whatever  meaizs  are  caloulazed  to 
insure  a  healthv  condition  of  the  ^neral  svs:em;  second,  in  the 
reuK>vaI  of  all  local  souxves  of  contagion  or  of  infection ;  thinL  in  with- 
holding fRHn  the  wound  all  provocations  or  new  sc>uives  of  iiritatioo. 
Among  the  nK>st  fruitful  sources  of  traumaric  eiysipeLis  is  the  irrit*- 
tioQ  caused  by  sutures  which  bold  the  lips  of  a  wocmd  in  a  scate  of  uzk- 
nacural  tension ;  and  upon  the  first  appearance  of  the  erysipelarocs  blush 
thev  should  lie  cur  and  removed ;  ir  is  better  in  mic^  oases  nc-c  to  eni- 
ploy  them  where  coapcativm  demazids  that  the  tissues  shall  be  held  widk 
a  violent  strain.  They  should  be  omined  also  in  persocs  wb.^se  condl- 
tioQ  implies  a  constitutioDal  predispositioa  to  erysipelas ;  and  npon  dbe 
scalp,,  where  experience  has  shown  that  thi^  ^^nn  of  indazinLidoa  m 
e^wciallT  prone  to  occur. 

Adhesive  plasters,  also,  and  tighrlr  applied  banjiages,  are  q-iite  ofxn 
active  detemftiing  caoies :  partly  in  o;'C£eqiien*.'e  of  their  meciranical 
pressure,  and  lartly  in  o.'Ci5*H:j^-:ence  of  The  cocnnemeos  of  rhe  acrid 
discharges  which  they  occasion:  especally  where  ?^-wr  rn^i-sz^  for 
d?;i:Da;£e  ha^e  noc  b^en.  ai:)?ced. 
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In  very  feeble  and  ansemic  persons,  exhausted  by  long-continned 
discharges,  inflammation  of  the  same  character  is  occasionally  developed 
by  simply  probing  the  wound,  or  by  an  attempt  to  remove  a  loose 
bpiculum  of  bone.  Durhig  the  late  civil  war  I  met  with  numerous 
cases  in  which  such  slight  provocations  have  caused  fatal  erysipelatous 
inflammations. 

As  local  remedial  means,  by  common  consent  among  surgeons,  that 
clacs  of  applications  has  been  employed  which  are  more  or  less  stimulat- 
ing, and  which  I  have  chosen  to  designate  as  indireA  sedatives.  Some 
of  these  have  been  supposed  to  possess  antiseptic  properties,  which  ena- 
ble them  specifically  to  antidote  the  peculiar  morbid  condition  of  the  blood 
upon  which  the  inflammation  remotely  depends ;  such  remedies,  for  ex- 
ample, as  the  sulphate  of  iron,  the  iodide  of  potassium,  the  tincture  of 
iodine,  bromine,  chlorine,  the  muriated  tincture  of  iron,  and  the  spirits 
of  turpentine.  But  while  it  may  fairly  be  considered  a  question  in 
dispute  whether  these  remedies,  or  any  others  yet  discovered,  possess 
any  specific  influence,  it  is  undeniable  that  they  often  prove  service- 
able ;  but  perhaps  no  more  so  than  alcohol  and  water  applied  through 
the  medium  of  cotton  or  linen  cloth,  or  than  nitrate  of  silver,  ap- 
plied of  such  strength  as  to  blacken  the  surface  of  the  skin ;  indeed, 
both  nitrate  of  silver  and  tincture  of  iodine  will,  in  some  mild,  super- 
ficial cases,  arrest  the  progress  of  the  malady,  if  only  applied  to  the 
sound  skin  around  the  entire  circumference  of  the  inflamed  tissue. 
As  when  a  counter-fire  on  the  prairies  arrests  the  progress  of  the 
flames,  because  no  material  is  left  upon  wliich  the  fire  may  feed,  so 
in  this  case  the  burning  of  the  healthy  textures  seems  to  have  destroyed 
that  natural  irritability  upon  which  the  disease  in  some  measure  sub- 
sists. 

It  is  proper  that  I  should  add,  that  T  have  seen  a  f^^at  many  cases  of 
erysipelas  brought  to  a  speedy  and  favorable  termination  by  the  appli- 
cation of  cloths  moistened  in  tepid,  warm,  or  even  hot  water.  In  hos- 
pital practice  warm  water  is  in  these  cases  my  usual  resource;  and  it 
wouM  be  difficult  for  me  to  say  that  it  has  not  served  its  purposes  as 
well  as  any  of  the  stimulating,  or  so-called  antiseptic  applications. 

Moderate  pressure^  made  by  a  neatly  applied  bandage,  if  employed 
>aithin  the  first  two  or  three  days,  has  been  sometimes  found  capable  of 
arresting  the  progress  of  the  inflammation ;  and  collodion,  laid  freely 
over  the  surface,  is  said  to  have  accomplished  the  same  purpose. 


Incisions. — As  soon  as  it  becomes  apparent  that  suppuration  has 
taken  place  in  the  subcutaneous  tissue,  long  incisions  should  be  made 
freely  tlirough  the  tense  teguinentary  coverings.  It  is  even  proper  to 
do  this  sometimes  when  the  presence  of  pus  is  not  well  declaimed,  if  the 
«kin  is  in  a  state  of  extreme  tension,  and  especially  if  it  has  assumed  a 
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dark,  purplish  color.  In  examples  of  diffuse  cellulitis,  coiistitutiug 
one  of  the  most  grave  varieties  of  tegumentary  erysipelas,  incisions 
ought  to  be  practised  when  the  skin  is  very  tense,  without  reference  to 
its  color. 

In  both  the  cellular  and  cellulo-cutaneous  varieties,  the  general  ab- 
sence of  a  fibrinous  deposit  permits  the  pus,  as  soon  as  it  is  formed  in 
any  considerable  quantity,  to  spread  widely,  and  by  destroying  the  cel- 
lular connection  of  the  skin  to  the  subjacent  tissues,  leads  inevitably 
to  its  devitalization ;  but  in  the  early  stages  of  suppurative  action,  the 
pus  is  deposited*  everywhere  through  the  cellular  tissue,  yet  at  no 
point  in  sufficient  quantity,  perhaps,  to  be  indicated  by  fluctuation ; 
possibly  its  presence  may  be  recognized  by  a  certain  quaggy  feel ;  but 
inasmuch  as  something  is  generally  gained  by  the  relief  of  tension 
afforded  by  incisions,  the  surgeon  is  in  very  little  danger  of  making  hit 
incisions  too  soon. 

The  constitutional  treatment  has  already  in  some  measure  been 
anticipated  in  the  recommendation  of  general  preventive  hygienio 
measures.  The  same  measures  are  equally  important  therapeutically. 
Patients  suffering  under  erysipelas  demand  first  of  all  an  abundant  sup- 
ply of  pure  air.  Nutrition,  also,  is  of  primary  importance ;  but  unfor- 
timately,  in  a  pretty  large  proportion  of  cases,  the  presence  of  acrid  and 
unwholesome  ingesta  in  the  stomach  and  alimentary  canal  render  it 
necessary  to  precede  the  attempts  at  alimentation  by  a  single  brisk  cathar> 
tic.  It  must  be  well  understood,  however,  that  evacuation,  and  not 
depletion,  is  the  end  to  be  attained ;  and  that,  after  the  first  efficient  evac- 
uation, it  will  be  only  required  to  secure,  by  the  aid  of  mild  aperients^ 
or  otherwise,  one  movement  of  the  bowels  daily. 

Nutrition  must  be  sustained  by  animal  broths,  eggs,  milk,  and  such 
other  articles  of  food  as  are  easy  of  digestion,  and  at  the  same  time 
best  adapted  to  the  supply  of  textural  waste. 

Stimulants,  such  as  wine,  ale,  porter,  and  milk  punch,  are  to  be  given 
cautiously.  They  are  properly  only  aids  to  alimentation ;  and  if  the 
stomach  is  burdened  by  them,  or  the  general  system  unduly  excited, 
their  legitimate  purpose  is  not  only  defeated,  but  they  do  harm. 

There  are,  however,  certain  conditions  of  extreme  exhaustion  in  this 
disease,  as  probably  there  are  in  all  other  diseases,  in  which,  as  the 
exception,  stimulants  may  be  employed  in  larger  quantities  for  the  pur- 
pose of  sustaining  an  artificial  action  of  the  vital  forces,  until  nutrients, 
which  enter  the  system  more  slowly,  can  have  time  to  accomplish  the 
necessary  repairs.  They  act  in  such  cases  as  temporary  buoys,  but  they 
cannot  be  trusted  to  keep  the  vessel  afioat  long. 

As  a  tonic,  we  can  recommend  quinine  with  the  tincture  of  the  see 
quichloride  of  iron,  according  to  the  following  formula : — ^.  Quiniae 
Bulph.,  gr.  xxxii. ;  tr.  ferri  sesquichlor.,  f  3  i» ;  aquse  f  §  iv.     M,     Of 
which  one  tcaspoonful  may  be  given  every  four  hours,  in  water. 


CHAPTER  n. 

ABSCESS. 
Syn. — Abtcasatu,  <B.  O.) 

BiTpPDKATioit  coDsHtatee  one  of  the  BO-called  "  tenmoataoDB  "  of  in- 
flunmation. 

What  IB  known  among  sni^eona  aa  healthy  or  "  laudable"  pOB,  U  a 
'Compoand  eubetance,  compoeed  of  pue  globniea  and  serum.  In  this 
cnide  state,  as  seen  on  the  surface  of  healthy  wonnds,  it  Is  a  light  cream- 
«olored  flnid,  luodorottB,  heavier  than  water,  having  a  Bpecific  gravity 
o£  from  1'021  to  1'040,  insoluble  in  water,  coagulable  by  alcohol, 
h;dtx>chlorate  of  ammonia,  and  by  heat.  It  undergoes  pntre&ctioQ 
very  slowly. 

PoB  globules  are  by  most  pathologists  now  declared  to  be  wandering 
cells,  microecopically  and  chemically  identical  with  the  white  oorpusclea 
of  the  blood,  with  lymph  and  with  chyle  corpuBCles.  They  have  received, 
therefore,  the  common  appellation  of  leucocytes.  These  globules  are 
spherical  or  ovoid,  varying  from  jhi  ^  sW  °^  ^  ^'^^  ^°  diameter.  They 
have  generally  been  described  aa  consisting  of  nn  outer  wall  or  cell  mem- 
brane, enclosing  one  or  more  nuclei,  oil  globules,  and  minute  granules; 
but  the  existence  of  a  defined  cell  wall  has  lately  been  denied,  and  their 
precise  construction  may  therefore  be  said  to  be  at  present  undetermined. 


Treated  with  water  under  the  microscope  they  absorb  a  portion,  anu 
become  larger  and  mare  transparent.  Treated  with  acetic  acid  they 
tiecome  still  mora  transparent,  and  the  nuclei  are  rendered  moi-e  dis- 
tinct 

The  senim  is  composed  of  a  large  nnmber  of  elements ;  BOme  ci 
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which  are  not  invariably  present,  and  all  of  which  are  unequal  in  theii 
relative  proportions  in  different  specimens ;  these  differences  depending^ 
upon  the  varying  conditions  under  which  the  pus  is  formed.  Chemical 
analysis  and  microscopical  observations  have  determined  the  presenco" 
of  water,  and  of  mineral  salts,  such  as  the  chloride  of  sodium,  or  com- 
mon salt,  the  phosphates  and  the  sulphates ;  of  fat,  chol6c»cerin,  pyin,. 
and  albumen ;  sometimes  there  are  present  small  portions  of  fibrin^ 
globules  of  blood,  and  molecular  granules. 

Among  the  earlier  opinions  entertained  as  to  the  source  of  pus  cor- 
puscles, we  may  enumerate  the  doctrines  wliich  ascribed  their  produc- 
tion to  a  disintegration  or  dissolution  of  the  solids,  to  decomposition  of 
the  serum,  and  to  changes  in  the  coagulating  lymph;  and  still  later,  to 
secretion,  the  vessels  of  the  part  inflamed  being  supposed  to  assume  an 
action  analogous  to  that  of  the  glandular  system,  causing  thus  a  morbid 
secretion.  This  latter  theory,  suggested  first  by  Simpson  in  1722, 
received  an  apparent  confirmation  in  the  observations  of  Qendrin,  who 
discovered  within  the  capillaries  of  an  inflamed  tissue  white  corpuscles 
resembling  pus  globules.  Subsequently,  it  having  been  ascertained  that 
these  white  corpuscles  constituted  an  invariable  element  of  normal  blood, 
a  new  theory  arose,  which  theory  is  in  fact  now  generally  accepted, 
namely,  that  pus  corpuscles  are  merely  extravasated  colorless  blood-cells,, 
which  have  escaped  by  a  species  of  endosmosis. 

Rokitansky  taught  that  pus  was  an  albuminous  exudate,  out  of  which, 
like  other  elementary  bodies,  the  pus-cell  is  developed  by  virtue  of  a 
specific  conversion,  but  that  it  is  never  developed  out  of  or  at  the 
expense  of  fibrin-exudate. 

Virchow,  author  of  the  celebrated  doctrine  omnis  cellula  e  celluUs, 
recognizes  in  the  pus  corpuscles  neither  a  vital  secretion,  nor  a  dissolu 
tion  of  structure,  nor  a  metamorphosis  of  plasma,  but  only  imperfect 
development,  an  aborted  or  immature  cell  growth,  the  result  of  precipi- 
toua  action ;  and  which,  while  it  was  designed  to  fulfil  the  purposes  of 
growth  and  repair,  has  fallen  short  of  its  function,  and  is  rejected. 
Furthermore,  he  observes  that  these  imperfect  cell  growths  are  the 
product,  exclusively,  of  the  connective  tissue ;  that  is  to  say,  pus  iff 
formed  at  the  expense  of  the  connective  tissue  alone. 

The  question  whether  pus  is  ever  absorbed  and  carried  into  the  cir 
culation,  is  intimately  connected  with  the  doctrine  of  its  formation. 

We  may  state  that  it  is  now  pretty  generally  believed  that  pus  cor 
pascles,  as  such,  are  never  absorbed ;  but  that  after  undergoing  certain 
changes,  presently  to  be  described,  all  the  elements  composing  pus  may 
return  to  the  circulation  ;  yet  examples  of  the  spontaneous  disappearance 
of  purulent  collections  by  disintegration  and  absorption  are  certainly 
very  rare.  Its  absorption  is  effected  in  the  following  manner:  first^ 
the  serum  and  salts,  constituting  the  most  fluid  narts,  are  removed; 
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leoond,  the  pus  corpuscles  nndergo  fatty  degeneration  and  disiutegra- 
don ;  finally,  the  pus  corpuscles,  thus  metamorphosed  and  fluidified,  are 
absorbed  also.  In  other  cases  the  serum  alone  is  absorbed,  and  the 
Baits,  with  the  desiccated  pus  corpuscles,  remain ;  the  pus  corpuscles, 
when  thus  separated  irom  the  serum,  dried  and  aggregated,  forming  a 
cheesy  mass,  resembling  very  much  tubercular  deposits ;  the  salts  when 
not  absorbed  remaining  as  cretaceous  layers  or  nodules. 

Pus  may  form  upon  the  free  surface,  or  within  a  circumscribed 
cavity.     In  the  latter  case  it  is  termed  an  abscess. 

Acute  AbBoeM. 

When  pus  is  fonned  within  the  parenchyma  of  an  organ,  or  in  a  shut 
cavity,  as  the  result  of  acute  inflammation,  it  is  termed  an  acute  ab- 
scess. The  symptoms  which  precede  its  occurrence  ai*e,  therefore,  the 
symptoms  of  inflammation. 

The  actual  occurrence  of  suppuration  is  indicated  by  a  subsidence  of 
the  pain  and  of  the  general  febrile  disturbance.  The  pain  is  not  only 
abated  in  severity,  but  it  becomes  less  acute,  and  is  converted  into  a 
sensation  of  weight  and  tension.  When  the  pus  has  formed  near  the 
surface  the  inflammatory  tumor  becomes  more  pointed,  and  fluctuates 
or  feels  soft  under  pressure  made  by  the  flnger,  while  the  base  of  the 
swelling  for  a  time  increases  in  hai'dness.  As  the  matter  approaches 
the  surface  the  apex  loses  its  intense  red  color,  a  small  vesication  usu- 
ally occurs  beneath  the  cuticle,  and  finally  the  cutis  is  perforated  by  a 
minute  round  hole,  which  is  afterwards  rapidly  enlarged  by  the  prog- 
ress of  the  ulcerative  action.  In  some  cases  the  pressure  of  the  mat- 
ter strangulates  the  superincumbent  tissues  to  such  a  degree  tliat  an 
actual  slough  is  formed,  and  the  abscess  is  evacuated  more  suddenly. 

In  the  case  of  a  large  abscess,  whether  acute  or  chronic,  the  forma- 
tion of  matter  is  frequently  announced  by  a  chill ;  and  sometimes  by 
several  successive  chills  occurring  at  iiTCgular  intervals.  These  chills 
are  more  apt  to  occur  in  persons  of  a  nervous,  delicate  constitution, 
but  especially  when  matter  fonns  in  certain  organs  having  extensive 
vital  sympathies,  as,  for  example,  in  the  ovaries,  in  the  liver,  and 
kidneys. 

When  pus  forms  remote  from  the  surface,  and  beyond  the  reach  of 
sight  or  touch,  the  subsidence  of  the  general  fever,  the  change  in  the 
character  of  the  pain,  the  chills,  and  sometimes  the  copious  sweats  con- 
stitute our  sole  means  of  diagnosis. 

Treatment. — Pus,  having  formed  within  the  interior  of  the  body, 
tends  to  approach  the  surface,  but  when  certain  structures  are  interpos 
ed,  such  as  bones,  tendons,  or  fascije,  it  may  be  turned  aside  and  com 
pelled  into  other  routes.     In  whatever  direction  pus  travels,  if  the 
system  is  in  an  average  condition  of  health,  it  seldom  penetrates  the 
periosteum  and  perforates  the  bone  when  its  source  is  superficial  to 
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these  structures ;  nor  does  it  usually  sever  tendons,  blood-vessels,  or 
nerves ;  nor  is  it  disposed  to  empty  itself  into  shut  cavities,  such  as  the 
cavities  of  the  pleura  or  peritonaeum  ;  but  its  progress  is  preceded  by 
what  might  be  represented  as  a  solid  cylinder  of  adhesive  inflamma- 
tion, through  the  centre  of  which,  in  a  safe  but  often  somewhat  devious 
course,  it  advances  to  its  destination.  When  pus  forms  with  great 
rapidity,  or  in  systems  greatly  enfeebled  by  disease,  the  abscess  may 
not  be  limited  or  preceded  by  adhesive  inflammation,  consequently 
the  pus  may  infiltrate  tlie  areolar  and  other  tissues  in  every  direction ; 
and  by  rapid  disintegration  of  the  structures  with  which  it  comes  in 
contact,  arteries  and  veins  may  be  divided,  the  bone  exposed,  and  shut 
cavities  laid  open. 

Acute  abscesses,  lying  near  the  surface,  may  be  permitted  to  open 
spontaneously,  provided  they  evince  a  disposition  to  approach  the  sur- 
face rapidly,  and  they  do  not  occur  upon  a  portion  of  the  body  where  it 
is  desirable  to  avoid  a  scar ;  but  when  situated  moi*e  deeply,  especially 
when  the  collection  of  matter  is  beneath  broad,  dense  fascise,  if  we 
would  avoid  extensive  dissection  of  the  tissues,  the  abscess  should  be 
opened  early,  provided  always  it  is  safe  or  practicable  to  do  so.  In  case 
a  doubt  remains  as  to  whether  pus  has  formed  or  not,  before  proceed- 
ing to  use  the  knife  a  careful  exploration  should  be  made  with  the 
needle  or  with  the  trocar  and  canula. 

Acute  abscesses  should  be  opened  freely,  so  that  the  matter  may  escape 
at  oncte  and  without  obstruction  ;  and,  if  possible,  at  such  a  point  as  will 
permit  it  to  continue  to  flow  without  the  aid  of  bandages  or  pressure. 
We  cannot  too  severely  reprobate  the  practice  of  thrusting  out  the  mat- 
ter from  abscesses  by  violence ;  in  consequence  of  which  inflammation  is 
reawakened  and  suppuration  is  increased ;  or  the  interior  becomes 
tilled  with  blood,  which  by  decomposition  becomes  in  its  turn  a  source 
of  inflammation  and  often  of  pysemic  poisoning. 

When  for  any  reason  it  is  not  thought  prudent  or  proper  to  open  a 
superficial  abscess,  it  must  be  treated  by  rest,  poultices,  and  fomentations. 

Ohronio  AbBcess. 

Chronic  or  cold  abscesses  occur  almost  exclusively  in  persons  of 
feeble  constitutions,  and  especially  in  persons  of  a  strumous  habit  In 
a  large  proportion  pf  cases  they  originate  in  some  disease  of  the  bone. 
They  are  usually  accompanied  with  a  low  grade  of  inflammation,  the 
progress  of  which  toward  suppuration  is  often  rapid,  but  at  the  same 
time  insidious.  Not  unfrequently  large  collections  of  pus  are  found 
where  no  special  local  mischief  had  been  suspected.  Even  when  they 
form  near  the  surface,  there  may  be  such  a  complete  absence  of  all  the 
usual  signs  of  inflammation  that  the  surgeon  may  remain  in  doubt  as  to 
the  character  of  the  intumescence  until  it  is  revealed  by  exploration. 
Sometimes,  however,  tlieir  inception  and  progress  is  attended  with  irreg 
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alar  chillB,  copious  perspirations,  fever,  and   all  the  usual  signs  of 
hectic. 

Abscesses  of  this  character,  which  have  existed  a  long  time,  have 
nsnally  walls  composed  of  well-organized  membranous  structure,  which 
is  probably  formed  in  great  part  by  the  eccentric  pressure  of  the  con 
tained  matter,  and  the  consequent  condensation  of  the  adjacent  areolar 
tissue.  These  walls  are  supposed  to  possess  powers  of  absorption  and 
secretion,  and  they  have  been  called  pyogenic  membranes.  The  con- 
tents are  usually  less  consistent  than  die  contents  of  an  acute  abscess, 
owing  to  the  preponderance  of  serum.  They  also  often  contain  loose 
flakes  of  lymph  and  coagulated  albumen. 

Treatment — The  treatment  of  chronic  abscess  is  chiefly  constita- 
tional,  the  indication  being  to  remove  the  general  condition  or  peculiar 
cachexy  upon  which  its  existence  mainly  depends.  It  is  unnecessary 
to  say,  however,  that  when  a  condition  of  caries  or  of  necrosis  of  the 
bone  is  found  to  coexist,  its  removal  may  be  demanded  as  precedent  to 
all  other  therapeutical  or  surgical  considerations.  Unfortunately,  in  a 
large  proportion  of  these  cases,  as  for  example  when  the  abscess  origi- 
nates in  caries  of  the  spine,  this  is  impossible. 

The  question  of  the  propriety  of  opening  these  abscesses  has  led  to 
much  discussion.  There  has  been  equal  difference  of  opinion,  also,  as 
to  the  time  and  manner  of  opening  them.  These  differences  of  opinion 
have  grown  chiefly  out  of  the  attempt  to  establish  general  or  universal 
rules  for  cases  which  present  such  a  great  variety  of  characters,  de- 
pending upon  the  condition  of  the  general  system,  the  precise  nature 
of  the  cause,  the  seat  or  source  of  the  abscess,  its  size,  and  its  immediate 
effects  upon  the  system.  The  sudden  evacuation  of  a  large  abscess 
is  sometimes  followed  by  intense  irritative  fever,  which  occasionally 
proves  fatal  in  a  few  days.  In  other  cases  no  such  results  ensue. 
Precisely  in  what  class  of  cases  it  will  be  proper  then  to  make  a  free 
and  prompt  incision,  and  in  what  cases  it  will  be  best  to  delay,  or  to 
allow  the  matter  to  escape  by  small  and  repeated  incisions,  by  valvular 
incisions,  or  by  the  application  of  caustics,  must  be  left  in  a  great 
measure  to  the  judgment  of  the  surgeon.  As  far  as  possible  I  shall 
attempt  to  aid  the  judgment  of  the  inexperienced,  when  speaking  of 
these  abscesses  as  they  occur  in  certain  regions  of  the  body,  but  I 
cannot  do  it  here. 


CHAPTER  III. 

ULCERATION. 

An  nicer  may  be  defined,  a  solution  of  continuity  in  the  soft  parts 
attended  with  a  discharge  of  matter.  The  term  is  usually  applied  to 
those  examples  of  solution  of  continuity  in  which  there  is  no  process  of 
repair,  but  rather  a  process  of  decay.  If  we  restrict  the  use  of  the  term 
to  the  latter  condition,  it  might  properly  be  defined  molecular  disin 
tegration  of  the  soft  parts,  in  contradistinction  to  sloughing,  which  is 
disintegration  in  mass.  The  same  pathological  condition  in  bone  ia 
called  cookies.  Ulceration  occurring  within  a  circumscribed  cavity  givet 
rise  to  an  abscess. 

Ulcers  may  be  divided  into  common  apd  speoifio.  For  the  present 
we  shall  limit  ourselves  to  the  study  of  common  ulcers.  Specific  ulcers 
will  be  considered  in  connection  with  the  various  dyscrasise  from  which 
they  originate. 

Common  ulcers  are  again  divided,  for  the  convenience  of  classifica- 
tion and  of  treatment,  into  healthy  and  imhealthy. 

Healthy  ulcers  admit  of  no  subdivision.  They  are  characterized 
by  small,  red,  rather  pointed  granulations,  which  are  also  firm,  vas- 
cular, and  bleed  easily.  The  granulations  are  equal  over  the  whole 
surface ;  and  when  they  have  arisen  a  little  above  the  level  of  the  ad- 
jacent skin,  the  sore  is  in  the  most  favorable  condition  for  cicatrization. 
Ulcers  do  sometimes  cicatrize  when  the  granulations  are  below  the 
surface  of  the  adjacent  skin,  but  always  reluctantly  and  slowly.  The 
surface  of  the  healthy  ulcer  is  covered  with  that  yellowish,  cream-liko 
matter  known  as  healthy  pus,  and  which  the  old  writers  termed  "  laud- 
able." 

Gradually  a  thin,  and  at  first  bluish-white  pellicle  forms  around  the 
margins  of  the  ulcer,  which  is  the  new  skin  extending  from  the  old 
over  the  granulations,  now  reduced  again  to  the  level  of  the  old  skin. 
In  some  cases,  and  especially  when  the  ulcer  has  been  occasioned  by 
an  extensive  bum,  patches  of  new  skin  may  be  seen  to  form  at  various 
points  of  the  centre,  which  at  length  unite  with  the  skin  coming  from 
the  periphery.  This  does  not  happen,  however,  unless  some  vestige  of 
the  original  epithelium  remains  to  constitute  the  nucleus  from  which 
the  skin  may  emanate.  Until  recently  it  has  been  generally  taught, 
that  new  skin  never  forms  except  from  old  skin  ;  but  since  the  discov- 
eries made  by  Reverdin  and  others,  we  are  compelled  to  modify  this 
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itatement,  and  to  say  that  new  skin  probably  never  forms  except  f ix)ra 
epithelium  cells. 

In  the  ordinary  coarse  of  events  the  sore  heals  or  closes  over  partly 
by  the  formation  of  new  skin  projected  from  the  circumference  of  the 
Bore,  and  partly  by  contraction  of  the  granulations,  in  consequence  of 
which  latter  circumstance  the  adjacent  skin  is  drawn  inward  toward  the 
centre  of  the  ulcer.  In  many  cases  the  cicatrization  is  chiefly  eflfected 
by  the  contraction  of  the  granulations,  so  that  the  resulting  cicatrix  is 
uften  exceedingly  small  in  proportion  to  the  size  of  the  original  lesion. 

The  doctrine  above  stated,  that  skin  never  forms  de  novo^  is  generally 
accepted  by  surgeons  and  pathologists,  but  so  long  ago  as  1848  I  had 
occasion  to  express  a  doubt  as  to  whether  exceptions  did  not  now  and 
then  occur.  A  man  named  Moyer  was  admitted  to  the  Buffalo  Hospital 
of  the  Sisters  of  Charity,  having  a  large  and  deep  sloughing  ulcer  upon 
the  front  of  his  tibia.  "WTien  the  sore  had  been  cleaned  out  the  bono 
was  exposed  quite  extensively,  and  the  surface  soon  became  white  and 
dry.  In  this  condition  it  remained  from  day  to  day  until  at  length  I 
ol»erved  forming  upon  the  centre  a  white  pithy  substance  or  membrane, 
which  felt  soft  to  the  touch ;  this  membi*ane  gradually  became  more 
dense,  extending  itself  in  every  direction,  until  finally  it  united  with  the 
skin  projected  from  the  margin,  and  the  sore  was  closed  over.  I  con- 
sidered it  an  example  of  skin  formed  from  the  periosteum  or  from  the 
bone.  In  two  or  three  cases  since  the  date  of  this  observation  similar 
facts  have  come  under  my  notice.  In  a  paper  published  in  1851,  after 
referring  to  these  observations,  I  have  described  the  successful  result  of 
an  attempt  to  prevent  the  sliding  of  the  flap  in  a  plastic  operation  by 
attaching  the  integument  to  the  periosteum.'  In  view  of  what  is  now 
known,  I  do  not  feel  quite  so  certain  as  I  did  then  that  these  were  ex- 
amples of  the  formation  of  skin  from  bone  or  periosteum  ;  possibly  an 
epitlielium  cell  was  accidentally  deposited  at  these  points.  Perhaps 
other  observations  may  hereafter  relieve  these  doubts. 

Treatment. — In  the  case  of  a  strictly  healthy  ulcer  no  interference  is 
necessary  or  proper,  except  to  remove  all  sources  of  irritation.  Pus  is 
itself  innocuous,  and  only  requires  to  be  removed  when,  from  decom- 
position or  from  admixture  with  other  matters,  its  qualities  are  changed. 
It  is  generally  sufficient  to  protect  the  surface  with  a  piece  of  lint  spread 
with  simple  cerate,  and  to  keep  the  parts  at  rest.  Simple  lavements  to 
remove  the  decomposed  matter  may  also  be  required  once  or  twice 
daily. 

Unhealthy  ulcers  may  be  divided  into  indolent,  irritable,  in- 
llamed,  and  sloughing. 

Indolent  Ulcers. — Of  all  the  varieties  of  ulcers,  the  indolent  is  the 
most  frequent.     We  recognize  two  forms  of  this  ulcer.     Firet,  the 


>  A  novel  operation  made  for  the  restoration  of  the  lower  lip,  with  some  remarks 
on  the  formation  of  new  skin,  by  the  author.    BuffaXo  Med,  Jour,,  Sept.,  1851. 
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"weak  f\ingu8  uloer,  characterized  by  profuse  spongy,  dark-colored,  or 
bright-red  granulations,  usually  denominated  "  proud  flesh,"  and  which 
is  most  often  seen  projecting  from  the  orifices  of  old  sinuses,  ano 
especially  from  such  as  communicate  with  bone.  The  granulations 
bleed  easily,  being  exceedingly  vascular  ;  they  are  easily  destroyed,  indi- 
cating a  low  vitality,  but  they  are  speedily  reproduced.  Second,  the 
indolent  uloer  proper,  characterized  by  broad,  flat  or  rounded,  pale, 
flabby  granulations,  covered  with  a  pellicle  of  light  gray  or  white 
tenacious  matter,  giving  a  glazed  and  shming  appearance  to  the  surface 
as.  if  it  were  varnished.  The  edges  of  these  ulcers  are  smooth,  round, 
elevated,  and  hard.  The  parts  adjacent  are  usually  tumefied,  indurated, 
or  (Edematous,  and  of  a  pale  leaden  color.  Neither  the  surface  of  the 
eore  nor  the  parts  in  the  vicinity  generally  possess  much  sensibility. 
In  a  large  proportion  of  cases  these  ulcers  are  seen  upon  the  legs. 

Treatment. — It  will  be  suflScient  in  a  certain  number  of  these  cases 
to  encourage  healthy  granulation  by  moderately  stimulating  applica- 
tions. For  this  purpose  we  apply  stimulating  coUyria,  such  as  weak 
fiolutions  of  nitric  acid,  of  nitrate  of  silver,  of  iodine  ;  or,  what  is  much 
better,  stimulating  unguents  or  balsams.  The  balsams  will  be  found  es- 
pecially useful  in  nearly  all  cases  of  indolent  ulcers.  Either  the  balsam 
of  Tolu  or  the  balsam  of  copaiba,  diluted  by  two  or  three  parts  of  sweet 
oil,  may  be  poured  upon  the  surface,  then  covered  over  with  a  piece  of 
sheet  lint  and  bound  in  place  with  a  few  turns  of  the  roller.  Iodoform 
sprinkled  over  the  surface  is  also  an  excellent  application.  Hot  water 
fomentations  will  often  encourage  a  rapid  granulation. 

In  other  cases  these  simple  measures  prove  insuflicient,  owing  chiefly 
to  the  induration  of  the  margins  of  the  sore.  A  variety  of  expedients 
has  been  found  useful  under  such  circumstances.  A  blister  made  to 
cover  the  whole  surface  of  the  sore,  including  its  margins  and  some  of 
the  adjacent  skin,  may  accomplish  the  purpose  of  arousing  the  granula- 
tions and  of  encouraging  cicatrization.  Nitrate  of  silver,  kali  purum, 
nitric  acid,  and  the  other  caustics  applied  to  the  indurated  margins  will 
often  prove  sufficient ;  or  we  may  cut  away  the  margins  with  the  knife. 
Thorough  scarification  of  the  margins,  and  of  the  whole  ulcerated  sur- 
face, is  sometimes  practised  with  advantage. 

There  is  no  method,  however,  which  has  so  generally  proved  useful  in 
my  experience  as  the  application  of  adhesive  strips  and  a  roller,  either 
with  or  without  the  aid  of  the  other  means  above  mentioned.  In  gen- 
eral, also,  these  ulcers  heal  quite  as  rapidly  and  much  more  perma- 
nently when,  the  ulcer  being  thus  supported,  the  patient  is  permitted 
to  go  about  and  get  the  benefit  of  air  and  of  exercise. 

That  form  of  the  indolent  ulcer  which  we  have  termed  the  weak  fun- 
gus ulcer  demands  the  knife  or  the  caustic  for  the  removal  of  the 
excessive  granulations ;  after  which  it  will  be  treated  upon  the  same 
principles  as  other  indolent  ulcers. 

Irritable  Ulcers. — Ulcers  may  assume  a  character  of  irritability  in- 
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dependent  of  the  amonnt  of  inflammation  which  cc*exist8 :  indeed,  tlie 
meet  irritable  ulcere  are  often  unattended  with  anything  like  active 
inflammation.  They  are  most  often  observed  when  only  the  derma 
16  exposed,  as  by  the  accidental  removal  of  the  cuticle.  Not  unfre- 
quently,  however,  tliey  are  situated  in  the  deeper  structures.  The 
intemperate  in  eating  and  drinking  are  particularly  liable,  and  also 
those  who  are  suffering  under  chronic  derangement  of  tlie  digestive 
functions. 

The  base  of  the  irritable  sore  is  usually  irregular,  being  made  up  of 
concavities  of  different  sizes.  In  place  of  granulations  there  is  a  white- 
spongy,  or  perhaps  a  dark-red  mass  of  tissue  which  is  exquisitely  sensi 
tive  and  bleeds  upon  the  slightest  touch.  The  secretions  are  thin  and 
serous  ;  or  sanious,  being  mingled  with  blood-corpuscles  ;  and  so  acrid 
as  to  excoriate  the  surrounding  integuments.  The  edges  are  usually 
imdermined  and  irregular.  The  neighboring  structures  are  oedematouR 
and  sometimes  red. 

Treatment. — Constitutional  treatment  is  often  essential  to  success  in 
these  cases.  As  local  treatment,  we  employ  solutions  of  opium  or  of 
morphine  in  water,  or  opium  cerates,  warm  water  fomentations,  and 
rest.  A  single  application  of  some  active  caustic  is  occasionally  service- 
able; but  adhesive  strips,  bandages,  and  the  ordinary  stimulating  appli- 
cations invariably  aggravate  the  affection. 

Inflamed  Uloers. — An  inflamed  ulcer  is  also  in  most  cases  a  slough- 
ing ulcer.  It  is  at  least  proper  to  say  that  whenever  active  inflamma- 
tion is  present,  disintegration  exceeds  the  limits  assigned  to  ulcerative 
action,  and  more  or  less  of  the  structures  disappear  in  mass.  The  sore, 
therefore,  presents  a  mixed  character,  in  which  jwrtions  of  the  surface 
may  disclose  granulations  covered  with  a  thin  ichorous  fluid,  or  it  may 
be  pretematurally  dry,  while  other  portions  are  covered  with  gray, 
brown,  or  black  masses  of  dead  tissue. 

The  integimient  adjacent  to  the  ulcer  is  swollen,  red,  tense,  and  shin 
ing ;  while  at  some  distance  from  its  margin  the  subcutaneous  areolar 
tissue  is  infiltrated  with  serum,  constituting  the  condition  of  "  inflamma- 
tory oedema."  Partly  in  consequence  of  the  rapid  disappearance  of  the 
granulations  imder  the  combined  action  of  sloughing  and  ulceration, 
but  mainly  in  consequence  of  the  tumefaction  of  the  adjacent  structures, 
the  ulcer  is  deep  and  its  edges  precipitous. 

Treatment. — The  suffering  structures  must  be  placed  at  rest,  and  in 
such  a  position  that  gravity  will  aid  in  relieving  them  trum  the  pressure 
of  the  blood.  Yeast  or  charcoal  poultices  may  tlien  be  applied.  Poul 
tices  containing  carbolic  acid  or  the  chloride  of  sodium  are  equally 
efllcaoious.  In  no  case  will  it  be  proper  to  apply  adhesive  strips  or 
bandages:  nor  is  anjrthing  gained  in  these  examples  of  non-specific 
mflamed  sloughing  ulcers  from  the  application  of  caustics. 

Whether  constitutional  treatment  will  be  required  or  not  must  be  left 
to  the  judgment  of  the  surgeon.     Li  most  cases  the  simple  measures 
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above  indicated  are  sufficient  to  accomplish  the  reduction  of  the  inflam 
mation,  and  the  restoration  of  the  ulcer  to  a  healthy  character. 

Sloughing  Ulcers. — One  form  of  the  sloughing  ulcer  has  already 
been  described  as  being  accompanied  with  inflammation;  and  it 
would  be  unnecessary  to  refer  to  the  subject  again,  or  to  add  a  new  term 
to  the  nomenclature  of  ulcers,  except  that  some  ulcers  take  on  the 
sloughing  character  independent  of  the  action  of  inflammation,  or,  to 
say  the  least,  when  the  inflammatory  action  is  by  no  means  a  conspicuous 
or  predominating  symptom. 

This  occurs  usually  in  certain  low  and  depraved  conditions  of  the 
general  system.  The  marguis  of  the  sore  may  be  in  these  cases  some- 
what elevated  and  even  indurated,  or  possibly  cedematous,  but  there 
are  none  of  the  appearances  characteristic  of  acute  inflamma4;ion  de- 
scribed as  belonging  to  the  preceding  variety.  The  surface  is  usually 
free  from  discharge  and  the  edges  are  livid,  or  present  small  vesi- 
cations which  indicate  the  commencement  of  a  rapid  and  destructive 
disintegration.  A  low  irritative  fever  usually  accompanies  these  local 
manifestations. 

Treatment. — ^As  local  treatment  we  employ  the  same  remedies  as 
in  the  preceding  variety.  In  some  cases,  however,  we  derive  benefit 
from  the  application  of  strong  solutions  of  bromine,  as  in  hospital  gan- 
grene, or  of  nitric  acid,  after  which  the  sore  may  be  treated  with  the 
balsamic  or  terebinthinate  oils  or  unguents.  The  unguentum  resinaa  I 
have  found  especially  useful.  We  may  also  use  with  advantage  the 
powdered  iodoform;  or,  as  recently  suggested  by  Dr.  MacGuire,  of  this 
city,  in  certain  cases  of  the  sloughing  ulcer  known  as  cancrum  oris,  the 
subnitrate  of  bismuth  may  be  employed  with  advantage. 

The  general  treatment,  which  is  indeed  of  most  importance,  consists 
in  the  free  use  of  tonics,  stimulants,  and  nutrients.  Porter,  port-wine, 
milk  punches,  quinine,  iron,  beef,  and  eggs  represent  the  class  of  con- 
bdtutional  remedies  proper  to  be  employed. 

Healing  of  Uloen  by  Transplantation. 

In  a  report  of  my  clinic  at  the  Dispensary  of  Geneva  Medical  Col- 
lege for  January,  1847,  the  case  of  a  lad,  fifteen  years  old,  is  given, 
whose  leg  had  been  in  a  great  measure  stripped  of  integument  eight 
years  before,  and  the  wound  had  never  closed.  The  report  says : — "  Dr. 
Hamilton  proposed  to  the  boy  a  plastic  operation,  with  the  view  of 
planting  upon  the  centre  of  the  ulcer  a  piece  of  new  and  perfectly 
healthy  skin.  lie  proposes  to  take  this  from  the  calf  of  the  otlier  leg, 
not  intending  to  cover  over  the  whole  sore,  but,  perhaps,  two  or  three 
square  inches,  which  he  believes  will  be  enough  to  secure  the  closure  of 
the  whole  wound  in  a  short  time."  * 

This  lad  did  not  consent  to  have  me  operate,  and  in  1864  he  was  still 
living,  and  the  sore  remained  oi)en. 

My  first  operation  of  this  kind  was  made  January  21, 1854,  upon 

'  BuffdJto  Medical  and  Surgical  Journal^  February,  1847,  vol.  11,  p.  508. 
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Liarace  Driscoll,  in  the  Buffalo  Hofipital  of  the  Sisters  of  Charity. 
Driscoll  had  lost  a  large  portion  of  the  integument  of  his  leg  by  the  f  jJl 
of  a  heavy  stone  upon  it ;  and  after  the  lapse  of  fifteen  months  it  waa 
apparent  that  the  ordinary  processes  of  Nature  were  insufficient  for  its 
•^pair.  A  full  account  of  this  operation  was  published  in  the  Nea> 
Y^ork  Journal  of  Medicine  for  the  same  year.* 

The  integument  was  taken  from  the  calf  of  the  opposite  leg,  but  was 
wholly  inadequate  to  cover  the  entire  sore.  In  ninety  days  cicatrization 
was  complete,  and  it  has  remained  so  until  the  present  day,  or  until  a 
recent  date,  when  I  last  heard  from  him.  In  the  result  it  was  observed 
tliat  the  new  piece  of  skin  had  grown  from  its  circumference  in  every 
direction,  so  that  it  was  in  the  end  nearly  twice  its  original  size. 

In  the  paper  referred  to,  occur  the  following  remarks : — "  By  this 
means  I  hope,  gentlemen,  not  only  to  supply  an  amount  of  skin  equal  to 
the  size  of  the  piece  transferred,  but  to  furnish  also  a  nucleus  fix)m 
which  additional  skin  shall  be  formed.  I  hope  to  establish  a  new 
centre  of  life — an  oasis — from  whose  outer  verge  a  true  and  healthy 
vegetation  shall  advance  in  every  direction  over  the  exhausted  soil." 

I  further  stated  that  the  graft  would  not  only  grow,  but  that  it  would 
also  expand  centrif  ugally  by  the  contraction  of  the  surrounding  gran- 
ulations, as  by  the  contraction  of  the  granulations  the  skin  about  the 
ulcer  is  known  to  be  drawn  centripetally ;  and  in  confirmation  of  this 
also,  I  referred  to  the  case  above  described.  The  following  summary 
closed  my  remarks: — 

"  1.  Ulcers,  accompanied  with  extensive  loss  of  integument,  do  gen- 
erally refuse  to  heal,  whatever  may  be  the  health  of  the  body  or  of 
the  limb. 

"  2.  Anaplasty  will  succeed  sometimes  in  accomplishing  a  perma- 
nent cure,  and  especially  when  the  health  of  the  body  and  of  the  limb  is 
perfect,  and  when,  by  inference,  the  refusal  to  heal  is  alone  attributable 
to  the  extent  of  the  tegumentary  loss. 

"  3.  The  graft  must  be  brought  from  a  part  quite  remote ;  generally 
from  the  opposite  limb  or  from  another  person  ^*  (because  in  no  other 
way  could  the  graft,  with  its  pedicle  attached  according  to  my  method, 
be  carried  to  the  centre  of  the  ulcer). 

"  4.  If  smaller  than  the  chasm  which  it  is  intended  to  fill,  the  graft 
will  grr>w,  or  project  from  itself  new  skin  to  supply  the  deficiency. 

•'  5.  It  is  not  improbable  that  tlie  graft  will  eicpand,  during  the  process 
of  cicatrization  at  its  margins,  but  especially  for  a  time  after  the 
cicatrization  is  consummated.^'  (This  proposition  I  have  since  fully 
verified.) 

"  6.  In  consequence  of  one  or  both  of  these  two  latter  circumstances,  it 

1  Old  Uicero  Treated  by  Anaplasty.  Read  before  the  Buffalo  Medical  Associa- 
tion, June  27,  1854,  by  Frank  H.  Hamilton,  Professor  of  Surgery  in  the  Univer- 
6itT  of  Buffalo,  and  Surgeon  to  tlie  Buffalo  Hospital  of  the  Sisters  of  Charity. 
Buffalo  Med.  Jour.y  Vol.  X.,  p.  435. 
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will  not  be  necessary  to  make  the  graft  so  larj^^e  as  the  deiicicjicy  it  i» 
intended  to  supply." 

In  reply  to  Dr.  Watson,  of  New  York,  who  had  said  that  anaplasty 
for  the  cure  of  old  ulcers  was  not  new,  and  that  he  had  done  th«)  same 
himself,  I  answered  in  the  mmiber  of  the  New  York  Journal  of  Medr 
icme  for  January,  1855,  that  he  had  only  repeated  a  very  old  operation 
of  sliding  in  integument,  and  one  which  I  had  often  made  myself,  long 
before  my  new  suggestion  was  announced.  "  He  has  never  yet  thought 
of  making  the  flap  smaller  than  the  space  which  it  is  intended  to  sup 
ply,  and  then  trusting  to  growth  and  expansion  to  complete  the  cure 
.  .  .  He  has  not,  therefore,  adopted  my  procedure,  nor  obtained  my  re- 
sults." 

Since  the  date  of  my  first  operation,  I  have  repeated  the  operation 
many  times,  and  with  almost  uniform  success.  In  1871,  at  Belle- 
vue  Hospital,  Dr.  Gouley  carried  the  operation  a  step  farther  than  my- 
self by  applying  it  for  the  cure  of  an  extensive  bum  of  tlie  thigh.  Be 
fore  operating.  Dr.  Gouley  requested  me  to  see  the  case  with  him,  and 
to  give  an  opinion  as  to  whether  my  operation  would  succeed.  I  assured 
him  that  if  he  could  engraft  only  a  small  piece  upon  the  centre  of  the 
immense  ulcer,  success  would  be  almost  certain ;  but  that,  inasmuch  as 
he  must  take  the  skin  from  the  opposite  thigh,  I  had  some  fears  that  he 
would  lose  the  graft.  It  would  be  more  difficult  than  in  the  case  of  the 
leg,  to  so  cross  the  limbs  that  the  pediculated  graft  could  be  attached  to 
the  centre  of  the  sore.  Dr.  Gouley  made  the  operation ;  and,  althotigh 
only  a  very  small. piece  was  saved,  the  success  of  the  operation  has  been 
nearly  or  quite  complete. 

In  December,  1869,  M.  Eeverdin,  interne  at  LaCharit^,  read  before 
the  Surgical  Society  of  Paris  a  paper  on  Epidermic  Grafting,  which 
was  published  in  the  bulletin  of  the  Society  for  that  year,  and  also  in 
the  Gazette  des  HdpitavM  for  January  11  and  22, 1870. 

The  method  proposed  and  practised  by  M.  Reverdin  consists  in  de- 
taching, with  the  scissors  or  with  the  knife,  a  minute  piece  of  skin,  the 
smaller  the  better,  it  is  affirmed,  and  then  burying  it  in  the  centre  of 
the  granulating  ulcer;  by  which  simple  process  a  new  centre  of  growth 
is  established,  and  the  sore  is  healed.  The  attention  of  American  sur 
geons  was  first  drawn  to  this  interesting  discovery  by  the  experiments 
of  Mr.  Pollock,  at  St  George's  Hospital,  in  May,  1870 ;  and  in  the 
following  August  I  commenced  a  series  of  observations  in  the  same  di- 
rection at  the  Charity  Hospital,  Blackwell's  Island,  where  we  have  con- 
stantly under  our  care  many  hundreds  of  old  ulcers.  The  results  of  my 
first  experiments  were  given  to  the  public  by  my  house-surgeon,  Dr. 
Williams.  *  Of  fifty  transplantations  made  either  by  myself  or  by  Dr. 
Williams,  only  six  were  successful — the  great  disproportion  gf  failures 
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Gharity  Hospital.— Jf<M2u^  Oazette,  December  3, 1870 
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being  due  to  the  almoBt  indiscriminate  selection  of  cases,  and  to  the 
great  variety  of  methods  which  we  adopted,  our  purpose  being  to  deter- 
mine the  extent  of  its  applicability,  and  to  ascertain  in  what  manner 
success  would  be  most  certainly  attaine(L  Suice  the  date  of  these  op- 
erations I  have  seldom  met  with  a  failure,  except  in  those  cases  in 
which  a  failure  has  been  predicted  from  the  unfavorable  aspect  of  the 
Bore,  or  the  instructions  in  relation  to  management  have  not  been  fully 
•carried  out.  The  following  remarks  comprise  tlie  results  of  the  obser- 
vations hitherto  made,  and  in  which  nearly  all  observers  concur : — 

The  more  healthy  the  condition  of  the  granulations  the  better  is  the 
chance  of  success ;  indeed,  with  perfectly  healthy  granulations  success 
is  almost  certain.  It  is  not  material  from  what  point  of  the  body  the 
graft  is  taken,  although  it  will  be  found  most  convenient  to  take  it  from 
some  portion  which  is  thin  and  flexible.  With  a  pair  of  fine  mouse- 
toothed  forceps  the  integument  is  lifted,  and  with  the  knife  or  scissors 
cut  out.  It  is  generally  considered  essential  that  the  areolar  tissue  and 
fat  should  not  be  included  in  the  graft :  whether  this  is  a  matter  of 
consequence  or  not  I  am  unable  to  say  ;  but  it  is  certain  that  it  makes 
no  difference  how  small  the  piece  may  be,  and  it  is  not  necessary  to  cut  so 
deep  as  to  draw  blood.  Having  cut  out  a  piece  as  small  as  can  be  con- 
veniently removed,  we  may  proceed  to  .divide  it  into  several  smaller 
pieces,  nor  does  the  amount  of  contusion  which  it  suflFers  in  this 
process  seem  to  affect  its  vitality.  After  a  trial  of  several  methods  of 
inseiting  the  fragments,  I  have  arrived  at  the  conclusion,  that  if  the 
granulations  are  fresh  and  vigorous,  there  is  no  better  way  than  simply 
to  lay  them  upon  the  surface  without  attempting  to  imbed  them  by 
incisions,  nor  does  it  seem  to  be  a  matter  of  any  consequence  how 
they  lie,  whether  with  the  i-aw  surface  turned  in  one  direction  or  the 
other.  The  grafts,  when  several  are  inserted  simultaneously,  should  be 
placed  at  intervals  of  about  one  inch  apart,  as  it  is  observed  that  the 
limit  of  growth  of  each  separate  piece  does  not  in  general  exceed  a 
diameter  of  one  inch  or  thereabout.  In  order  to  retain  them  in  place, 
^  have  generally  used  common  adhesive  plaster,  reinforced  by  a  few 
trims  of  the  roller.  If  the  operation  of  grafting  is  made  upon  the 
lower  extremities,  it  will  be  necessary  to  impose  upon  tlie  patient  abso- 
lute rest  in  the  recumbent  posture. 

The  dressings  should  be  permitted  to  remain  ^mdisturbed  two  or 
three  days,  when  they  may  be  removed,  and  the  sore  made  clean  with 
tepid  water  and  soap,  and  subsequently  bathed  with  a  very  weak  sohi- 
tion  of  carbolic  acid  and  water.  The  subsequent  treatment  will  be  the 
same  as  for  an  ulcer  under  ordinary  circumstances. 

When  the  dressings  are  tii-st  removed,  what  appear  to  be  the  grafts 

may  be  seen    lying  where  they  were  originally  placed,   or  floating 

loosely  about.     Sometimes  they    have  disappeared  altogether.     It  is 

thought  that  these  points,  which  seem  to  be  the  grafts,  are  only  the  cuti- 
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cle  which  has  been  sloughed  oflf  from  the  derma.  When  they  remain 
attached,  the  process  of  development  of  new  skin  cannot  be  observed  so 
accurately  ;  but  when  they  have  floated  away  from  their  original  posi- 
tion, we  shall  notice,  first,  a  slight  depression  where  they  were  de- 
posited, which  depression  is  in  some  cases  substituted  for  a  correspond- 
ing elevation  a  few  days  later — ^generally,  I  think,  the  point  remains 
depressed  ;  second,  on  about  the  seventh  or  tenth  day  after  the  grafting, 
the  centre  of  the  depression  or  elevation  assumes  a  bluish-white,  opaque* 
appei^rance,  precisely  like  that  which  I  heretofore  described  as  appear- 
ing upon  exposed  bone  when  skin  is  beginning  to  form.  By  the  aid 
of  a  glass  the  iiujreased  rascularity,  and  some  degree  of  opacitj',  may 
be  detected  at  an  earlier  period.  This  is  the  commencement  of  the 
process  of  skin-formation. 

At  the  same  moment,  also,  in  which  we  discover  that  the  transplaii 
tation  has  been  successful,  we  shall  see,  in  case  a  graft  is  placed  within 
lialf  or  three-quarters  of  an  iiwjh  of  the  margin  of  the  ulcer,  that  skin 
is  projecting  from  the  margin  toward  the  graft  in  the  fonn  of  a  mirmte 
promontory,  so  that,  if  I  may  be  permitted  to  use  a  figure  of  speech,  a 
bridge  is  soon  formed  in  this  direction  between  the  island  and  the 
mainland ;  in  a  few  days  more  the  graft  is  lost  in  the  surrounding 
integument,  and  becomes  in  its  turn  the  outer  margin  of  the  greatly- 
diminished  ulcer.  Finally,  all  the  grafts  coalesce,  each  contributing  an 
inch  or  less  to  the  completion  of  the  cicatrization. 

Mr.  Steele,  who  has  contributed  an  excellent  paper  to  the  elucidation 
of  this  subject,  is  inclined  to  think  that  consecutive  transplantations 
are  better  than  numerous  simultaneous  insertions,  and  that  each  series 
gives  fresh  life  and  vigor  to  the  whole  surface.'  I  think  also  more 
rapid  cicatrization  is  effected  when  the  grafts  are  inserted  not  far  from 
the  margins  of  the  ulcer. 

How  far  the  new  skin  differs  from  ordinary  cicatricial  tissue  has  not 
yet  been  fully  determined;  but  it  appears  thicker  and  more  elastic, 
and  it  is  certainly  equally  capable  of  resisting  all  ordinary  destructive 
influences.  Like  cicatricial  tissue,  it  is  devoid  of  hair-follicles,  se- 
baceous and  sweat  glands. 

Later  experiments  have  shown  that  success  will  occasionally  attend 
the  employment  of  much  larger  pieces  than  were  employed  by  Rever- 
din.  I  have  succeeded  with  grafts  of  the  size  of  a  five  and  ten 
cent  piece ;  but  portions  are  pretty  certain  to  slough,  and  I  doubt 
whether  this  method  possesses  any  advantages  whidi  would  justify 
its  substitution  for  the  much  less  painful  and  simpler  method  just 
described. 

Mr.  Fiddes,  of  England,  claims  to  have  succeeded  equally  by  scat- 
tering upon  the  open  ulcer  the  epidermis  scraped  from  the  surface  of 

'  Olinical  Lecture  by  Charles  Steele,  Esq.,  BuigeoQ  to  the  Bristol  Royal  Infirmazy 
-—British  Medical  Journal,  December  10,  1870. 
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* 

the  skin  with  a  dull  knife.  I  think  I  have  succeeded  by  the  same  method 
in  one  case;  having  previously  soaked  in  warm  water  a  piece  of  a  finger 
nail,  I  inserted  it  into  fresh  granulations,  where  it  caused  the  growth  of 
a  thick  cuticle. 

Dr.  Howard  has  found  that  grafts  of  muscular  tissue  encourage 
the  fonnation  of  new  skin  upon  the  jxiriphery  of  the  soi-e,  very  much 
tkS  do  grafts  of  epithelium.* 

Finally,  to  complete  the  narrative  of  experiments  which  have 
been  instituted  up  to  the  present  time,  a  graft  has  been  taken  from 
a  limb  after  amputation,  and  its  transplantation  has  proved  sue- 
ccsisful.  Mr.  Pollock  has  failed  to  generate  skin  wuth  colored  pigment, 
by  transplantation  from  the  ncgix) ;  but  according  to  the  New  Orleans 
I^icuf/ufie^  a  somewhat  doubtful  authority  in  matters  of  surgery,  Dr. 
Xicholson  has  succeeded,  and  his  white  patient  is  in  imminent  danger  of 
becoming  black,  inasmuch  as  "  above  one-third  of  the  arm  is  already 
completely  negroed." 

Various  theories  have  already  been  suggested  in  explanation  of  this 
wonderful  process :  the  most  plausible  of  which  seems  to  be,  that  the 
epithelial  cell  contained  in  the  graft  imparts  to  the  granulations  with 
which  it  is  placed  in  contact  a  new  and  peculiar  vital  force,  by  virtue 
of  which  they  are  enabled  to  construct  cells  of  the  same  character ;  in 
otlier  words,  that  we  have  in  this  experiment  an  illustration  of  tlie 
doctrine  of  assimilation.  In  my  original  paper  on  transplantation  for 
healing  old  ulcers,  I  stated  several  objections  to  this  doctrine  ;  but  on 
the  whole  it  api>ear8,  in  the  light  of  later  experiments,  less  liable  to 
objections  than  any  other  yet  suggested.  Like  all  the  vital  processes, 
however,  it  is  likely  to  remain  for  a  long  tune,  if  not  forever,  in  doubt 

The  range  of  the  applicability  of  M.  Eeverdin's  oj)eration  is  not 
limited  to  tlie  cure  of  large  ulcers.  We  have  already  been  able  to 
substitute  it  for  the  usual  forms  of  anaplasty  in  the  case  of  contractions 
from  bums  and  from  other  causes,  by  first  dividing  the  tissues  freely, 
and  then,  when  granulations  are  fully  developed,  inserting  the  grafts. 
In  this  way  I  have  even  succeeded  in  restoring  to  position  an  everted 
lid.  It  is  equally  capable  of  preventing  contractions  and  deformities 
of  limbs,  by  its  timely  interposition.  At  Belleiiie  we  have  covered  by 
the  same  method  exposed  stumps,  which  would  otherwise  have  de- 
manded resection.  No  doubt,  also,  further  experience  will  show  many 
additional  circumstances  under  which  it  will  prove  useful. 

'  Howard.    Ifmc  York  MedkdL  Journal^  September,  1871. 


CHAPTER  IV. 

GANGRENE. 
83rn.— Oangreona,  (R.O.) 

Section  1. — Traumatic  GANOBEirB. 

The  term  "  traumatic "  gangrene  is  applied  only  to  those  example* 
of  local  death  which  are  essentially  due  to  local  injuries.  All  the 
varieties  of  gangrene,  inMuding  dry  gangrene,  senile  gangrene,  and 
hospital  grangreue,  iind  often  a  special  provocation  or  immediate 
exciting  cause  in  some  local  injury,  but  their  characteristic  phenomena 
indicate  plainly  a  peculiar  and  more  or  less  specific  origin.  We  shall 
see,  also,  that  the  inflammation  resulting  from  wounds  is  not  the  only 
source  of  traumatic  gangrene,  consequently  it  is  not  always  a  result  or 
"  termination  "  of  inflammation. 

Traumatic  gangrene  may  be  divided  into  immediate,  intermediate^ 
and  secondary,  or  that  which  occurs  in  tlie  first,  second,  and  third  pe- 
riods after  injury. 

Immediate,  traumatio  gangrene,  or  gangrene  occurring  before 
reaction  takes  place,  is  due  in  most  cases  to  the  severity  of  the  original 
injury ;  the  contusion  or  laceration  being  such  that  the  vitality  of  tlie 
tissues  is  from  the  first  completely  destroyed,  or  so  much  lowered  tliat 
it  is  impossible  tliat  their  functions  should  be  restored. 

This  species  of  gangrene  may  in  many  instances  be  with  certainty 
prognosticated  from  the  api>earance  presented  by  the  parts  which  are  in- 
jured. More  or  loss  of  the  structures  implicated  in  contused,  lacerated, 
and  gunshot  wounds  die  immediately,  or  in  the  course  of  a  few  hours, 
and  will  separate  in  a  few  days  by  the  natural  process  of  disintegration 
to  whic]\  nil  dead  animal  matter,  exj)osed  to  the  action  of  air  and  mois 
tui-o,  is  subject:  the  j^riK'ess  of  separation  being  expedited  and  com- 
pleted finally  by  the  act  of  suppuration.  Gangrene  thus  produced  does 
not  extend  l>eyond  the  parts  orio;inally  injured ;  it  is  self-limited,  and 
rarelv  skives  the  sunreon  much  anxiety. 

Tiio  troatniont  will  consist  in  tho  afiplioation  of  emoUionts,  hot  water 
foniontation'<,  and  disinfivtanls,  in  onior  to  rrndor  tho  soi>aration  as  speedy 
as  possible  and  to  corn»ot  tho  fotor  and  tho  acrimony  of  the  discbarges. 

Ghmgrone  may  be  occasioned  during  this  early  period  also  by  tlie 
tightness  of  a  bandajjce,  or  by  i>ressure  of  any  kind.     In  such  a  case 
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tlie  prognosis  and  treatment  may  be  easily  determined.  If  death  is 
occurring  only  at  the  point  where  the  pressure  was  made,  it  will  proba- 
bly not  extend  farther ;  but  if  it  is  presented  in  the  limb  below  or  above 
this  point,  it  may  threaten  the  destruction  of  the  entire  limb,  and  may 
demand,  sooner  or  later,  the  interposition  of  an  amputation  to  save  the 
life  of  the  patient  or  to  insure  the  formation  of  a  proper  stump. 

Extensive  extravasations  of  blood  or  of  blood  and  serum,  within  the 
sheaths  of  muscles,  under  aponeurotic  fasciae,  or  immediately  subjacent 
to  the  skin,  obstructing  by  their  pressure  venous,  arterial,  and  even 
nervous  circulation,  cause  the  strangulation  and  death  of  the  parts  in 
a  manner  similar  to  pressure  from  without;  and  there  are  many 
examples  in  which  long  and  deep  incisions  at  this  period  are  demanded 
to  arrest  a  gangrene  ab'cady  commenced  and  due  to  these  causes  alone. 

Finally,  an  immediate  or  primary  gangrene  may  occur,  in  part  from 
the  severity  of  the  local  injury,  and  in  part  from  the  great  depression 
of  the  vital  forces  of  the  whole  system ;  as,  for  example,  while  the 
patient  is  still  laboring  under  shock.  In  such  cases  the  gangrene 
must  be  regarded,  generally,  as  a  fatal  indication.  If  the  patient  is 
saved^  it  will  not  be  by  local  applications  alone,  but  by  the  liberal  use 
of  internal  stimulants  and  nutritious  food. 

In  the  seoond,  or  intermediate  period,  if  gangrene  occurs,  it  is  due, 
iu  most  cases,  indirectly  to  the  violence  of  the  inflanmiatory  action.  I 
tsjiy  indirectly,  because  it  is  probable  that  inHammation  causes  death  in  a 
part  only  by  increasing  the  eflFusions,  the  tumefaction,  and  the  tension 
-of  the  tissues.  It  is  death  by  strangulation ;  and  does  not  diflFer  essen- 
tially from  death  occurring  in  the  first  period  as  a  result  of  effusions, 
except  in  this,  that  the  congestions  and  strangulations  are  now  mainly 
caused  by  the  inflammation. 

Unless  we  adopt  this  view  of  the  subject,  we  shall  not  understand  the 
value  and  importance  of  free  incisions  as  a  means  of  relief,  and  espe- 
cially as  a  means  of  prevention.  When  death  from  inflammation  is 
about  to  occur,  the  pain  rapidly  subsides,  indicating  an  abatement  or 
abolition  of  the  nervous  sensibility  of  the  parts.  Incisions  made  a  few 
hours  earlier  might  possibly  have  prevented  this  result,  but  now  they 
will  scarcely  restore  to  vitality  those  structures  whose  sensation  is  lost 

It  is  not  improbable,  however,  that  they  may  prevent  the  extension  of 
death  to  some  of  those  structures  not  yet  completely  strangulated.  Ex- 
amples are  of  frequent  occurrence  in  which  gangrene,  progressing  with 
inflammation,  is  arrested  by  deep  and  long  incisions ;  and  the  only  bar- 
rier to  the  more  universal  use  of  the  knife  under  these  circumstances, 
is  the  danger  of  wounding  important  blood-vessels  and  nerves ;  and  we 
might  add  that  almost  the  only  limit  to  its  value  is  found  in  the  fact 
that  the  effusions  of  fibrin  possess  that  degn^e  of  solidity,  and  have  so 
far  imprisoned  the  other  effusions  by  sealing  up  the  tissues,  that  it  is 
impossible  to  make  the  incisions  sufficiently  free  to  render  the  unbri 
dliiig  complete. 
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It  frequently  happens  in  these  unfortunate  cases,  that  the  progress  of 
the  death  cases  spontaneously  when  all  those  tissues  which  were  suffer- 
ing the  most  acute  congestion  have  sloughed ;  and  when  we  are  afraid 
to  use  the  knife  we  await  anxiously  the  result  of  this  natural  process  of 
debridernent. 

Wlien  sphacelation  occurs  the  vigor  of  the  inflammation  usually  sub- 
sides, even  in  those  parts  considerably  remote  from  tlie  ]>oint  of  spha- 
celation ;  and  the  febrile  symptoms  assume  in  general  a  more  typhoid 
character.  We  do  not  pretend  to  explain  this  fact.  Perhaps  it  is  due 
to  a  nervous  exhaustion  or  depletion,  consequent  upon  the  destruction 
of  those  nervous  filaments  which  are  involved  in  the  slough,  and  which 
exhaustion  may  extend  its  influence  to  the  great  nervous  centres ;  the 
effect  resembling  what  is  termed  the  "  shock  "  of  injuries.  Other  ex- 
planations may  be  offered,  but  we  desire  only  to  notice  the  fact  that  the 
inflammation  abates,  and  in  itself  is  not  hereafter  a  controlling  indica- 
tion of  treatment.  It  is  true  that  the  parts  inflamed  may  continue  still 
to  perish  in  some  degree  from  inflammatory  action,  because  it  will  now 
happen  that  a  much  lower  grade  of  inflammation  will  suffice  to  accom- 
plish the  same  result,  but  tlie  depressed  condition  of  the  general  system 
is  hereafter  the  predisposing  and  the  most  active  cause.  We  are  now 
compelled  to  substitute  stimufcting  for  depressing  agents,  both  as  inter- 
nal and  external  remedies.  Wine,  brandy,  and  nutritious  brotlis  must 
be  employed  freely  as  internal  remedies ;  and,  what  is  not  so  easy  to 
comprehend,  but  all  experience  has  united  to  confirm,  the  local  applica- 
tions must  be  changed  from  cold  to  warm  or  hot,  and  stimulating.  In- 
flammations of  low  grades  are,  with  few  exceptions,  best  controlled  by 
such  agents  as  usually  aggravate  acute  inflammations  in  healthy  systems. 
Cataplasms  containing  yeast,  carbolic  acid,  the  chlorides,  the  bromides^ 
and  the  terebinthinate  oils,  represent  the  class  of  local  remedies  appro- 
priate for  inflammatory  traumatic  gangrene. 

A  new  danger  is  also  from  this  moment  added  to  those  which  previ- 
ously existed.  The  disintegrating  animal  structures  in  a  state  of  par- 
tial solution  contain  an  active  poison,  which  taints  the  living  tissues- 
upon  which  it  reposes;  and  which,  so  long  as  it  continues  to  bathe 
the  open  mouths  of  the  veins  and  absorbents,  is  liable  to  be  taken  into 
the  circulation,  causing  septicaemia,  or  at  least  to  excite  in  them  an  irri- 
tation capable  of  being  propagated  to  every  part  of  the  body  into  which 
these  vessels  ramify. 

In  order  to  combat  these  dangers  it  is  necessary  not  only  to  employ 
freely  the  antiseptics  above  mentioned,  but  also  in  every  possible  way 
to  hasten  the  separation  and  removal  of  the  dead  and  decomposing  tis- 
sues. This  we  seek  to  accomplish  by  poultices  and  lavements,  and  by 
clipping  away  all  loose  ai'd  hanging  fillets. 

Gangrene  occurring  in  the  third  period,  or  after  suppuration  is  es- 
tablished, indicates  usually  a  renewal  of  the  local  inflammatory  action 
in  consequence  of  the  intervention  of  a  new  source  of  irritation ;  or^ 
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as  Happens  more  often,  It  indicates  a  serious  decay  in  the  vital  forces  of 
the  general  system,  and  is  therefore  a  fatal  symptom. 

The  question  of  amputation  arising  during  the  progress  of  traumatic 
gangrene,  must  be  answered  by  a  reference  to  its  origin,  progress,  and 
the  probable  causes  of  its  continued  extension.  If  dependent  solely 
upon  constitutional  causes,  amputation  can  be  of  no  service.  If  de- 
pendent upon  local  causes  wliich  hare  ceased  to  operate,  it  will  probably 
cease  spontaneouslj',  and  amputation  is  unnecessary.  If  dependent 
upon  local  causes  which  continue  to  act,  and  whose  removal  can  be 
eftected  by  no  other  means,  amputation  is  the  remedy.  To  this  latter 
class  belong  some  of  those  examples  in  which  the  presence  of  disorgan- 
izing tissues  is  plainly  infecting  the  general  system  and  causing  local 
death  by  contact,  but  in  which  suflRcient  health  still  remains  to  endure 
the  shock  of  an  operation.  To  recognize  and  appreciate  the  value  of 
all  these  conditions  demands  on  the  part  of  the  surgeon  the  greatest 
exercise  of  judgment;  but  so  seldom  do  the  most  experienced  surgeons 
att^n  the  amount  of  discrimination  requisite  to  make  a  proper  selec- 
tion, that  it  has  happened,  in  a  large  majority  of  cases  where  ampu- 
tations were  made  for  progressive  gangrene,  the  patients  have  not 
recovered;  and  in  fact  the  fatal  event  seems  to  have  been  thereby 
hastened. 
Seotion  2.— Gangrene  from  Insufficient  Supply  of  Arterial  Blood, 

USUALLY  denominated  SPONTANEOUS  GaNGRENE. 

Under  this  division  of  our  subject  we  include  gangrene  occurring 
as  a  consequence  of  the  ligation  of  an  artery,  as  happens  occasionally 
after  the  application  of  a  ligature  for  the  cure  of  an  aneurism ;  gan- 
grene from  digital  or  instrumental  pressure  made  for  the  cure  of  an 
aneurism;  from  the  pressure  of  the  aneurismal  tumor  itself;  from  the 
pressure  of  other  tumors ;  gangrene  caused  by  the  projection  of  dislo- 
cated or  broken  bones  against  arterial  trunks;  gangrene  caused  by 
embolism ;  by  thrombosis ;  by  arteritis  ;  by  atheroma  and  calcification 
of  arteries ;  by  feeble  action  of  the  heart,  as  in  cardiac  diseases,  and 
in  certain  low  forms  of  fever ;  by  the  sudden  abstraction  of  large 
amounts  of  blood  from  the  general  circulation ;  by  contraction  of  the 
extreme  arteries,  as  in  ergotism  ;  by  scorbutus. 

Only  a  few  of  these  forms  of  gangrene  will  demand  a  special  con- 
8ideratioiL. 

Bmbolism.    Syn.— Bmbolui,  (R.  O.) 

A  small  fibrinous  clot,  which  has  originally  formed  in  an  aneurismal 
Bac,  or  perhaps  in  the  left  ventricle  of  the  heart,  as  a  consequence  of 
endocarditis,  becoming  detached,  is  conveyed  through  the  larger  arteriaJ 
tnmks,  until  at  some  point  of  bifurcation,  or  having  entered  a  branch 
too  small  to  permit  its  passage,  it  is  arrested.  This  constitutes  an 
embolus. 

Modem  researches  seem  to  point  to  einbolisit  as  a  very  frequent 
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cause  of  paralysis  of  function,  metastatic  abscesser,  and  of  fatal  disor- 
ganization in  various  organs  of  the  body ;  but  in  a  surgical  point  of  view 
we  are  chiefly  interested  in  those  examples  in  which  the  embolns  causes 
obstructions  of  the  arteries  of  the  extremities.  Usually  it  is  the  femoral 
or  popliteal  artery  which  has  received  the  fatal  clot  In  some  cases  the 
patient  has  been  conscious  at  the  moment  of  a  peculiar  sensation  as  flie 
clot  escaped  from  the  heart  and  passed  to  its  destination,  and  he  has  been 
able  to  indicate  tlie  point  at  which  it  was  finally  arrested.  This  has  usu- 
ally succeeded  some  violent  effort,  as  in  straining  at  stool,  in  child-birth, 
or  in  lifting. 

The  limb  is  soon  affected  by  a  sense  of  weight,  pressure  and  pain, 
accompanied  with  numbness,  and  loss  of  muscular  power.  More  or 
less  speedily,  also,  according  to  the  degree  of  obstruction,  the  extremity 
assumes  a  purple  or  mottled  color,  becomes  oedematous,  vesicated,  and 
sloughing  takes  place.  Usually  the  gangrene  is  of  the  moist  variety, 
owing  to  the  suddenness  with  wliich  the  circulation  has  been  interrupted, 
and  the  consequent  presence  in  the  limb  at  the  time  of  its  death  of  a 
large  amount  of  blood  and  other  fluids.  In  other  cases  the  toes  first  be- 
come black,  dry,  and  shrivelled,  as  in  other  examples  of  dry  gangrene. 

Treatment. — Amputation  is  about  the  only  resource ;  but  before  de- 
ciding upon  this  the  surgeon  must  ascertain  satisfactorily  the  point  of 
obstruction,  in  order  that  the  knife  may  be  applied  between  the  embo- 
lus and  the  body.  He  must  also  convince  himself  that  the  action  of  the 
heart  and  the  condition  of  the  general  system  encourage  a  hope  that 
the  patient  can  successfully  rally  from  so  grave  an  operation.  Unfor- 
tunately, in  a  majority  of  cases,  valvular  or  other  forms  of  cardiac  dis- 
ease constitute  the  source,  and  continue  as  complications  of  these  serious 
accidents ;  and  the  force  of  the  heart  is  neither  suflicient  to  establish 
anastomotic  circulation  at  the  seat  of  obstruction,  or  to  enable  the 
patient  to  recover  from  the  shock  of  an  amputation. 

In  June,  1876,  I  had  in  my  wards  at  Bellevue  a  case  of  embolism  of 
the  right  leg  occurring  in  a  woman  37  years  old,  which  terminated  in 
gangrene,  and  a  spontaneous  separation  at  the  knee-joint  about  ten 
weeks  after  the  occurrence  of  the  embolism.  She  made  a  complete 
recovery.  In  some  cases  the  obstruction  is  removed  by  the  force  of  the 
arterial  current  sufficiently  early  to  prevent  the  occurrence  of  gangrene, 
and  no  serious  or  permanent  results  ensue. 

Thrombosis,    (R.  C.) 

A  local  coagulation,  or  the  formation  of  a  clot  at  the  point  of  obstruc 
tion,  is  termed  thrombosis.  In  consequence  of  the  presence  of  an  athe- 
romatous deposit  upon  the  interior  of  the  artery,  and  which  is  peculiarly 
apt  to  occur  in  the  later  periods  of  life  at  the  points  c£  bifurcation  of 
die  large  arteries,  the  fibrin  of  the  blood  becomes  entangled,  and  sep- 
arated from  the  current,  forming  after  a  time,  but  much  more  gradoallj 
than  in  most  cases  of  embolism,  a  fibrinous  clot. 

The  most  important  practical  distinctions  between  embolism  and 
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thrombosis  as  affecting  the  extremities  are,  that  the  former  may  occur 
at  any  period  of  life,  while  the  latter  is  almost  confined  to  advanced 
life;  the  former  is  in  most  cases  due  to  cardiac  disease,  occasionally  to 
the  presence  of  an  aneurism,  while  the  latter  is  generally  due  to  athe- 
roma, sometimes  to  local  arteritis;  the  former  has  occasionally  been 
recognized  at  the  moment  of  its  occurrence  by  certain  peculiar  sensa 
tions,  its  progress  is  usually  rapid,  and  its  termination  generally  fatal; 
the  latter  gives  no  premonition  of  its  occurrence,  its  progress  is  relatively 
slow,  giving  time  sometimes  for  the  establishment  of  a  feeble  anastomo- 
tic circulation,  and  it  presents,  therefore,  a  better  opportunity  for  con- 
servative and  therapeutic  treatment. 

Amputation  as  a  final  resort^  in  these  cases,  has  occasionally  been 
successful. 

Senile  Gkngrene.    Byn. — Gangrsdna  Senilis,  (R.  O.) 

This  term  is  employed,  in  obedience  to  the  general  custom  of  surgi- 
cal writers,  to  indicate  those  varieties  of  gangrene  which  depend  chiefly 
for  their  origin  upon  conditions  peculiar  to  old  age. 

These  conditions  are  essentially  calcification  of  the  muscular  coats  of 
the  exti-eme  arteries,  united  probably  in  most  cases  with  a  feeble  action 
of  the  heart,  and  with  more  or  less  atheroma  of  the  larger  vessels. 
Feeble  action  of  the  heart  alone  is  competent  to  the  production  of  a 
similar  condition,  as  we  find  illustrated  in  those  examples  which  suc- 
ceed low  fevers,  or  copious  bleedings.  It  may  be  caused  by  the  inter- 
nal use  of  ergot,  as  will  hereafter  be  explained,  and  probably  in  other 
ways.  Again,  in  advanced  life  atheroma  of  the  larger  trunks  occasion- 
ally leads  to  thrombosis  in  the  manner  described  in  the  preceding  sec- 
tion, but  in  this  case  the  gangrene  is  more  acute,  and  more  diffused 
than  in  the  case  of  the  variety  now  under  consideration,  and  it  is  not 
usual  to  classify  its  phenomena  with  those  belonging  to  senile  gangrene 
proper. 

There  are  several  ways  in  which  senile  gangrene  may  be  announced. 

First,  a  small  black  or  purplish  spot  may  be  observed,  most  often 
upon  tlie  inside  or  end  of  the  great  toe,  perhaps  unaccompanied  with 
pain,  or  with  any  signs  of  inflammation,  unless  there  be  present  a  slight 
areolar  blush  bordering  the  margins  of  the  discolored  spot  In  this 
case  at  first,  and  during  a  large  portion  of  the  progress  of  the  affection, 
the  dead  tissues,  in  consequence  of  a  lack  of  fluids,  do  not  disintegrate, 
but  become  dried  and  mummified  like  a  piece  of  dried  beef.  When 
the  parts  are  in  tliis  condition  it  is  termed  "  dry  gangrene." 

Second,  and  very  rarely,  examples  of  senile  gangrene  have  been  re- 
ported, in  which  the  local  death  was  announced  by  a  white  and  shrivelled 
spot.  I  have  seen  gangrene  of  tlie  toes  commence  in  this  manner  in  one 
case,  where  it  was  caused  by  the  pressure  of  a  fragment  of  bone  upon 
tlie  popliteal  artery,  while  at  the  same  time  the  foot  was  kept  elevated ; 
and  in  a  seamd  example  a  white,  slirivelled,  and  insensible  spot  upon 
the  front  of  tlie  leg  annomiced  the  commencement  of  gangrene  aftei 
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I  had  tied  the  femoral  artery  for  a  traumatic  aneurism.  It  has  not 
happened  to  me,  however,  to  see  senile  gangrene  commence  in  thii 
manner. 

Third,  the  occurrence  of  gangrene,  unaccompanied  with  any  recog- 
nized local  provocation,  may  be  preceded  by  pain,  some  swelling,  and 
vesications,  and  in  such  cases  the  local  death  results  usually,  yet  not 
always,  in  speedy  disintegration,  constituting  a  variety  of  "  moist  gan 
grene." 

Fourth,  senile  gangrene,  presenting  all  the  featm^es  belonging  to  the 
third  variety,  may  be  preceded  by  some  slight  injury,  sucli  as  the  chaf- 
ing of  a  tight  boot,  causing,  perhaps,  a  superficial  excoriation  ;  and  in 
its  early  stages  it  may  scarcely  be  distinguished  from  such  a  moderate 
erysipelatous  inflammation  as  often  results  from  similar  accidents  at 
all  periods  of  life. 

In  whatever  manner  the  gangrene  commences,  after  it  has  fairly  set 
in,  the  parts  in  the  vicinity  become  mottled,  purple,  and  red ;  and  dusky 
red  lines  are  seen  sooner  or  later  extending  up  the  limb.  The  pain 
also  becomes  acute,  and  is  accompanied  with  a  sense  of  heat  or  of 
burning  in  the  parts.  Sometimes  the  neighboring  lymphatic  glands 
enlarge.  The  general  system  is  in  the  progress  of  tlie  malady  consid- 
erably disturbed,  causing  great  restlessness  and  continued  watchfulness. 

Spontaneous  separation  may  occur  after  the  destnn»tion  of  a  single 
joint,  or  of  a  single  toe,  or  it  may  not  take  place  until  it  has  reached 
the  ankle  or  knee-joint.  Usually  the  patient  sinks  ulider  the  protracted 
irritation,  and  the  septicaemic  intoxication,  before  the  gangrene  has 
reached  this  latter  point. 

Treatment. — ^In  regard  to  the  local  treatment  of  senile  gangrene  it 
would  be  impossible  to  establish  precise  and  absolute  rules,  inasmuch  as 
the  local  symptoms  are  found  to  vary  so  greatly  in  different  cases.  In 
general  it  may  be  stated  that  warm  and  moderately  stimulating  applica- 
tions afford  the  most  relief  to  the  burning  and  lancinating  pains  which 
so  often  accompany  these  affections.  The  unguentum  resince,  spread 
upon  a  piece  of  thin  muslin  cloth  and  overlaid  with  cotton-batting,  forms 
an  excellent  dressing.  Equal  parts  of  the  balsam  of  Peru  with  sweet 
oil,  or  carbolic  acid  in  the  proportions  of  one  dracJim  to  the  pint  of  sweet 
oil,  are  equally  appropriate.  Occasionally,  to  facilitate  the  separation 
of  the  dead  tissues,  and  especially  when  the  inflammation  is  more  acute, 
yeast  poultices  or  hot  water  fomentations  are  required. 

On  the  other  hand,  we  have  every  now  and  then  met  with  cases  in 
which  cool  water  lotions,  either  with  or  without  the  addition  of  opium, 
have  afforded  the  most  relief. 

The  geneml  treatment  must  be  in  all  cases  sustaming,  and  especial 
care  should  be  taken  to  encourage  digestion.  A  mixed  vegetable  and 
meat  diet,  with  porter  or  some  agi*eeable  stinmlant,  in  moderate 
quantities,  will  (x^ntribute  to  tliis  end.  If  [K^ssible,  the  patient  should 
be  permitted  to  ride  in  an  open  carriage  daily. 
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To  procure  sleep  and  to  alleviate  the  pains,  opium  in  tome  form  haa 
always  been  found  necessary.  Solid  opium,  McMunu's  elixir,  or 
Squibb's  liquor  compositus  are  preferable  for  these  pmposes  to  the 
tincture  of  opium  or  to  any  of  the  prepai'ations  of  morphine,  in  so  far 
as  they  are  less  liable  to  cause  nausea  and  to  impair  digestion. 

Amputation  made  during  the  progress  of  the  gangrene  is  seldom 
Fuccessful.  In  case,  however,  it  is  decided  to  adopt  this  expedient  as  a 
final  alternative,  the  amputation  should  be  made  so  high  as  to  render  it 
probable  that  it  is  above  the  point  where  the  arteries  have  undergone 
any  serious  degeneration.  Amputations  of  the  leg  for  senile  gangrene  of 
the  fof»t  are  most  often  successful  when  made  at  or  near  the  knee-joint ; 
indeed,  as  a  rule,  experience  has  shown  that  the  knee-joint  ought  to  be 
considered  the  point  of  election. 

Gangrene  from  the  Use  of  Sparred  Rye. 

Many  years  since,  M.  Tessier,  by  request  of  the  Eoyal  Society  of 
Medicine  of  Paris,  instituted  a  series  of  experiments  and  observations, 
which  established  beyond  controversy  the  fact  that  ergot  was  capable 
of  pix>ducing  a  species  of  dry  gangrene,  resembling  very  closely  the  dry 
varieties  of  senile  gangrene,  and  that  tliis  fungus  was  its  most  common 
rause  in  various  parts  of  France,  Switzerland,  and  Germany,  where 
damaged  rye  was  much  eaten.  Subsequent  observations  have  still  fur- 
ther confirmed  the  statements  made  by  M.  Tessier. 

The  peculiar  effect  of  ergot  in  the  production  of  gangrene  is  attri- 
buted to  its  well-known  ix)wer  of  causing  contraction  of  the  involuntary 
muscular  fibres,  and  which  seems  to  extend  to  the  extreme  \essels  of 
the  arterial  system. 

In  the  few  examples  of  gangrene  from  this  cause  which  have  come 
under  my  notice,  the  fingei-s  have  been  more  often  the  seat  of  the  mal- 
ady than  the  toes.  It  has  shown  also  a  greater  tendency  to  limit  itself 
by  early  separation  from  the  sound  tissues  than  is  usually  observed  in 
cases  of  senile  gangrene. 

Ghmgrene  from  Soorbutni. 

In  the  month  of  September,  1862, 1  was  permitted  to  see  in  the  Ai- 
mory  Square  Hospital,  at  Washington,  under  the  charge  of  Surg<«n 
Bliss,  U.S. v.,  nine  examples  of  dry  gangrene  in  soldiers  belonging  to 
the  Army  of  the  Potomac,  which  were  manifestly  the  result  of  a  scorbu- 
tic taint  The  men  who  were  thus  attacked  were  all  new  recruits,  and 
most  of  them  were  quite  young.  They  were  from  the  farming  districts 
of  New  England,  and  had  been  in  the  service  only  about  three  months^ 
during  which  time  they  had  been  subjected  to  no  particular  hardships 
either  in  marching,  fighting,  or  exposures  to  inclement  weather.  No 
fevers  or  other  sickness  had  preceded  the  attack.     In  no  instance  wer^ 
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the  men  able  to  assign  any  cause ;  but  upon  inquiry  it  was  ascertained 
that  during  these  three  montlis  tliey  had  been  confined  almost  entirely 
to  either  salt  or  fresh  meat,  and  hard  bread. 

The  gangrene  assailed  both  Angel's  and  toes ;  and  in  m  st  of  the  ex* 
amples  it  was  arrested  after  having  involved  one  or  two  joints.  I 
have  been  since  informed  that  in  no  instance  did  it  cause  death.  The 
surgeon  in  charge  entertained  the  same  views  as  myself  as  to  the  cause, 
and  they  were  therefore  fed  liberally  with  vegetables  and  other  anti- 
scorbutics. 

Among  all  the  cases  of  scorbutus  which  came  under  my  notice  dur- 
ing the  war  of  the  rebellion,  and  they  were  veiy  numerous,  especially 
in  the  Western  armies,  no  other  examples  of  dry  gangrene  were  seen  by 
me ;  but  the  condition  of  these  troops  was  in  some  respects  peculiar. 
They  came  from  rural  districts,  and  had  been  all  their  lives  accustomed 
to  an  abundance  of  potatoes  and  of  other  vegetables,  with  milk,  butter, 
fresh  bread,  etc.  The  change  of  diet  was  therefore  greater  than  soldiers 
are  in  most  cases  subjected  to ;  it  was  also  protracted  and  unusually 
sudden. 

Section  3. — Hospital  Gangrene. 

SyxL — Gangr»xia  Nosocomiorum,  (R.  O.) 

The  following  remarks  on  hospital  gangrene,  made  by  my  son,  now 
deceased,  while  he  was  Acting  Assistant  Surgeon,  U.S.A.,  and  after 
he  had  enjoyed  remarkable  opportunities  for  observing  the  causes,  prog- 
ress, and  treatment  of  the  malady,  both  on  the  field  and  in  hospital 
practice,  were  published  originally  in  my  treatise  on  military  surgery. 
They  accord  with  my  own  experience,  and  receive  my  unqualified  en- 
dorsement I  trust,  therefore,  no  apology  will  be  required  for  their 
introduction  into  this  volume. 


Hospital  gangrene  is  the  name  given  to  a  peculiar  form  of  conta* 
gious  phagedenic  ulceration,  whose  causes,  symptoms,  imthology,  diag- 
nosis, prognosis,  and  treatment  will  form  the  subject  of  the  present 
chapter. 

Causes. — These  are  of  two  classes ;  namely,  general  or  predisposing, 
and  special  or  exciting.  To  briefly  describe  the  former,  we  should 
«imply  mention  all  infringements  of  any  well-known  sanitary  law; 
as  including  nearly,  if  not  all,  of  the  general  influences  favorable  to  tlie 
production  of  this  disease.  This,  of  course,  comprises  all  errors  in  the 
location,  ventilation,  and  police  of  institutions  devoted  to  the  cai'e  of  a 
collection  of  sick  and  wounded ;  for  it  is  only  in  an  aggregation  of 
cases  that  we  ever  meet  with  hospital  gangrene. 

Although  overcrowding,  bad  ventilation,  and  want  of  cleanliness  are 
too  frequent  causes  of  this  form  of  phagedsena,  still  it  is  a  well-knDwn 
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fiact  that  severe  ana  protracted  epidemics  of  the  disease  have  been 
inaugurated  in  hospitals  whose  locations  were  most  healthful,  and 
where  all  sanitary  rules  were  obeyed  with  the  utmost  exactness.  Such 
was  the  case  at  the  De  Camp  and  McDougall  general  hospitals,  during 
the  summer  of  1863,  then  under  the  excellent  management  of  Surgeons 
Simons  and  Bartholow,  U.S.A.,  respectively. 

To  the  above  must  be  added  all  those  predisposing  causes  which  may 
exist  in  the  patient  himself.  For  example,  a  patient  with  a  scorbutic 
taint,  an  enfeebled  constitution,  or  a  nervous  system  depressed  by  the 
effects  of  a  severe  operation,  or  by  the  administration  of  chloroform, 
would,  other  things  being  equal,  be  more  prone  to  contract  hospital 
gangrene  than  his  more  robust  comrade.  This  rule  is,  however,  subject 
to  exceptions,  for  I  have  repeatedly  seen  the  disease  attack  the  most 
healthy  among  a  number  of  patients,  leaving  the  anssmic  and  feeble 
untouched. 

Some  writers  have  claimed  that  certain  seasons  of  the  year  were 
more  favorable  than  others  to  the  production  of  this  disease.  This 
statement  has,  I  think,  not  been  sustained  by  the  observation  of  our 
army  surgeons  during  the  present  war.  It  has  prevailed  in  the  hos- 
pitals at  Nashville,  Louisville,  Murfreesboro',  and  elsewhere,  at  all 
seasons,  and  with  an  intensity  more  in  proportion  to  the  number  of 
patients  than  to  the  time  of  year.  For  example,  during  the  extreme 
cold  of  the  winter  of  1862-3,  hospital  gangrene  suddenly  made  its 
appearance,  under  my  personal  observation,  at  the  U.S.A.  General 
Hospital,  at  Central  Park,  in  this  city.  I  am  confident,  however,  that 
a  very  moist  atmosphere  has  an  injurious  effect  upon  all  suppurating 
wounds.  I  have  repeatedly  seen  this  illustrated  in  my  wards  at  the 
McDougall  General  Hospital,  where,  on  three  different  occasions,  all 
the  womids  under  treatment  put  on  an  unhealthy  action,  many  becom- 
ing gangrenous  simultaneously,  or  nearly  so ;  this  occurrence  evidently 
depending  upon  protracted  periods  of  wet  weather,  which  existed  pre- 
vious to  each  appearance  of  the  imhealthy  action  in  the  wounds.  This 
fact  is  easily  explained,  when  we  reflect  that  the  probable  cause  of  this 
form  of  ulceration  is  the  presence  in  the  air  of  the  products  of  putre- 
faction, and  that  a  moist  is  more  favorable  than  a  dry  atmosphere  to 
the  formation  of  this  material.  The  fact  that  we  meet  with  this  disease 
in  mid-winter,  might  seem  to  conflict  with  the  theory  that  it  is  depen- 
dent upon  the  presence  of  putrefactive  material  in  the  atmosphere; 
this  discrepancy,  however,  is  easily  explained,  when  we  come  to  con- 
sider that  the  wards  of  a  hospital  may  contain  in  winter  air  which,  heated 
by  artificial  means  and  rendered  moist  by  the  exhalations  of  a  damp 
cellar,  or  from  other  sources,  may  be  equally  productive  of  decay  in 
animal  tissues,  as  the  air  of  the  hottest  summer  months.  The  plant  in 
the  hot-house  flourishes  as  well  in  winter  as  in  summer,  provided  only 
the  air  from  which  it  derives  its  nourishment  is  supplied  with  the 
necessary  warmth  and  moisture.    The  patients  in  our  hospitals  are 
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rarely  exposed  to  the  vicissitudes  of  the  seasons,  the  air  in  the  \7arda 
being  carefully  equalized  at  all  times.  Hence  the  air  which  surrounds 
a  patient  in  winter  is  often  more  unwholesome  than  that  which  he 
respires  in  summer,  for  the  reason  that  in  winter  ventilation  is  fre- 
quently omitted,  in  order  to  keep  the  air  at  a  ceilain  tempei*ature ;  or, 
in  other  words,  a  quantitative  analysis  of  a  specimen  of  air  taken  from 
a  rooni  containing  a  number  of  suppurating  wounds  in  winter,  would 
reveal  as  large  a  quantity  of  the  products  of  putrefaction  present,  as  a 
similar  analysis  in  the  same  locality  in  midsunmier,  provided  that  ven- 
tilation had  been  wholly,  or  even  partly,  sacrificed  to  warmth. 

We  now  come  to  the  consideration  of  the  special  or  exciting  causes. 
Of  these,  the  most  important  are  contagion  and  infection.  No  one 
now  doubts  that  hospital  gangrene  is  contagious.  It  can  be  conveyed 
from  one  individual  to  another  by  inoculation  with  tlie  same  certainty 
that  attends  the  process  of  vaccination.  Pouteau,  a  celebrated  French 
surgeon,  at  that  time  a  dresser  at  tlie  Hotel  Dieu,  accidentally  inocu- 
lated a  scratch  upon  his  finger,  while  attending  a  case  of  this  kind. 
Within  a  few  days  the  characteristic  slough  had  appeared  and  was  only 
arrested  by  the  most  active  measures.  The  poison  adheres  with  great 
tenacity  to  dressings,  or  other  substances,  once  impregnated.  Guthrie 
relates  that  some  lint  which  had  been  used  in  these  cases  at  Paris  was 
taken  to  Holland,  ha^dng  been  previously  thoroughly  washed,  dried, 
and  bleached.  When  it  came  to  be  used  in  Holland,  it  was  found  to 
infect  every  wound  or  ulcer  to  which  it  was  applied. 

Hospital  gangrene  may  be  generated  in  a  wound  by  reason  of  the 
presence  of  any  decomposing  coagula  or  product  of  inflammation.  It 
may  owe  its  origin  to  the  irritation  caused  by  a  spiculum  of  bone,  a 
shred  of  lint,  or  other  foreign  substance  ;  sudden  exposure  of  the  })art 
to  excessive  cold,  a  hardened  poultice, an  acrid  lotion,  or  a  direct  injury, 
can  often  be  assigned  as  the  exciting  causes  of  tliis  disease.  The"^ 
indiscriminate  use  of  sponges,  basins,  and  towels  is,  for  obvious  reasons, 
a  fruitful  source  of  hospital  gangrene. 

The  disease  is  infectious ;  that  is  to  say,  it  may  be  communicated 
from  one  person  to  another  without  the  intervention  of  absolute  contact 
This  fact  has  been  indubitably  settled  by  the  evidence  of  a  large  nuni 
ber  of  clinical  observations. 

In  a  given  case,  we  shall  almost  always  find  one  or  more  of  the  local, 
combined  with  a  variable  number  of  the  general  causes  enumerated, 
concerned  in  its  production. 

The  type  of  the  disease  varies  with  the  number,  quality,  and  inten- 
sity of  the  general  causes  which  are  combined  to  produce  and  maintain 
the  different  epidemics. 

The  symptoms  are  both  local  and  constitutional.  The  former,  being 
oy  far  the  more  im^wrtant,  will  claim  our  first  attention. 

liOoal  Symptoms. — Hospital  gangrene  may  attack  a  wound  in  any 
stage  of  its  history,  from  the  day  of  its  receipt  to  a  time  when  ita 
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eicatrix  is  nearly  formed.  It  may  attack  an  nicer  of  any  variety,  from 
tlie  highly  inflamed  nicer,  the  result  of  a  bum,  to  the  indolent  and 
intractable  sore  which  we  meet  widi  in  old  and  enfeebled  patients.  It 
fiiay  be  the  result  of  inoculation,  and  it  may  be  generated  where,  to  aU 
appearances,  there  is  no  abrasion  of  even  the  cuticle. 

In  all  instances,  with  tlie  exception  of  the  two  last  mentioned,  the 
i<>cal  appearances  are  very  nearly  uniform,  and  for  the  sake  of  conve- 
nience will  be  described  under  tliree  classes,  namely :  those  character- 
izing the  periods  of  invasion,  of  full  development,  and  of  decline, 
respectively. 

AVTien  hospital  gangrene  invades  an  open  wound  or  sore,  it  first 
makes  its  appearance  by  dotting  the  part  with  blackish-gray  points, 
distributed  at  intervals  over  its  surface.  The  healthy  secretion  of  the 
part  is  suspended.  The  edges  of  tlie  wound  are  livid,  slightly  raised, 
and  everted.  The  lividity  of  the  edges  extends  a  few  lines,  where  it  is 
met  by  a  broad  erysipelatous  areola,  showing  capillary  congestion  and 
stagnation.  There  is  discharged,  at  the  same  time,  a  small  but  variable 
quantity  of  a  thin  sanious  fluid.  The  whole  part  now  exhales  a  very 
offensive  and  penetrating  odor.  The  above  signs  sufliciently  character- 
ize the  stage  of  invasion,  which  occupies  a  period  of  from  six  to  twen- 
ty-four hours.  The  grayish  spots  soon  multiply  and  aggregate,  com- 
pletely covering  the  part  with  a  pulpy  tenacious  mass,  through  which 
the  ichorous  fluid  is  being  discharged  in  small  quantities.  The  edges 
present  a  li\'id  and  sharply  defined  appearance.  If  not  of  a  circulai 
form,  the  circumference  represents  a  circle  with  the  segments  of  smaller 
circles  ingrafted  upon  it.  The  slough,  meeting  with  less  resistance 
from  the  loose  areolar  tissue,  burrows  under  the  integuments,  leaving, 
in  some  instances,  a  narrow  portion  only  of  sound  skin  bridging  the 
excavation ;  more  often,  however,  the  ulceration  extends  only  to  the 
depth  of  a  few  lines  beneath  the  skin,  forming  pouches,  in  which  the 
debris  of  the  slough  are  apt  to  accunmlate.  Sometimes  the  gangrenous 
slough  is  projected  from  the  surrounding  tissues,  presenting  the  appear- 
ance of  a  fungoid  growtli.  In  cases  of  this  variety,  however,  the  mass 
is  soon  levelled  down  by  the  rapacious  ulcer,  and  presents  the  usual 
excavated  appearance,  imless,  as  I  have  seen,  the  disease  be  arrested 
wliile  the  slough  is  still  in  this  position. 

When  hospital  gangrene  invades  the  track  of  a  ball  it  frequently 
occasions  large  excavations  underneath  the  skin  and  other  tissues,  out 
of  sight,  which  will,  unless  the  surgeon  is  forewarned  by  experience, 
e8cai>e  his  observation,  until  suddenly  the  skin,  which  has  already  be- 
come discolored,  gives  way  and  reveals  an  extensive  gangrenous  cavity, 
with  the  tendons,  vessels,  and  nerves,  perhaps,  cleanly  dissected,  and 
stretched  across  from  side  to  side. 

Should  it  make  a  successful  attack  upon  the  muscular  structure,  we 
may  see  shreds  of  this  fibre  eroded  and  depending  from  the  slough. 
The  mass  evolves  a  penetrating  stench,  which  needs  only  to  be  perceived 
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to  be  recognized.  The  pbagedseua  now  rapidly  extends  in  a  1  direo- 
tions,  but  particularly  in  the  direction  of  the  cellular  planes.  Thus  1 
have  seen  the  muscles  of  the  lower  extremities  exposed  for  a  width  of 
four  inches,  and  from  the  trochanter  to  the  malleolus,  as  the  result  of  a 
slough  of  this  character.  The  disease  occasionally  extends  to  the  bone 
itself,  producing  extensive  caries. 

A  wound  presenting  these  appearances  might  be  said  to  be  in  tho 
stage  of  full  development  of  hospital  gangrene.  Each  new  case,  how- 
ever, may  present  some  peculiarities  and  anomalies  in  its  minute  ap- 
pearances,  which  are  to  be  learned  from  experience  more  than  from 
any  description  which  can  be  given. 

The  gangrene  now  progresses  rapidly,  unless  arrested.  I  found  the 
average  duration  of  the  disease  during  an  epidemic  occurring  under 
my  observation,  to  be  sixteen  days ;  but  it  is  not  to  be  expected  that  an 
average  based  upon  any  other  set  of  cases  would  correspond  precisely 
with  this,  inasmuch  as  the  disease  is  not  self-limited,  and  its  duration 
depends  entirely  upon  the  success  of  the  treatment  adopted. 

In  case  our  treatment  is  successful,  the  stage  of  decline  is  soon  ush- 
ered in.  This  is  characterized  by  a  sudden  and  complete  evolution  of 
the  slough,  revealing  the  bright  healthy  granulations  which  rapidly 
repair  the  injury ;  or  the  surface  pi-esented  is  simply  muscular  fibre, 
smooth,  red,  destitute  of  covering  of  any  kind,  and  without  secretion 
or  granulation. 

When  hospital  gangrene  attacks  an  unbroken  surface  it  generally 
appears  as  a  vesicle.  This  soon  breaks,  discharges  a  thin  sanious  fluid, 
and  leaves  a  surface  covered  with  the  characteristic  slough.  It  is  some- 
times first  noticed  as  a  bluish  spot  upon  the  integument.  Although 
differing  in  tlieir  primary  appearances,  these  varieties  assume  the  char- 
acter of  the  former  and  more  common  class,  as  soon  as  there  is  an  open 
surface  exposed.  After  the  slough  has  once  made  its  appearance,  no 
matter  what  may  have  been  the  character  of  its  origin,  the  history  of 
its  subsequent  development  is  uniform  with  that  which  has  been  de- 
scribed as  belonging  to  the  first  variety  mentioned. 

Constitutional  Symptoms. — These  are  in  general  conceded  to  bo 
in  a  great  measure  dependent  upon  the  local  difiiculty.  They  consist 
chiefly  of  pain,  loss  of  appetite,  great  exhaustion,  febrile  action,  diar- 
rhoea, and  sometimes  delirium.  Dr.  M.  Goldsmith,  Surgeon,  U.S.V., 
a  gentleman  whose  experience  and  research  in  this  disease  render  his 
opinion  of  great  weight,  makes  tlie  following  statement  as  the  result 
of  his  observations : — "  The  disease  could  in  no  case  be  said  to  have  p 
constitutional  origin.  In  no  case  did  the  constitutional  symptomb 
precede  the  local  disease,  or  continue  after  the  gangrene  had  been 
arrested."  My  own  experience  fully  confirms  the  truth  of  this  obser- 
vation. 

The  pain,  when  present,  is  described  by  the  sufferer  as  gnawing  and 
biting,  and  is  sometimes  very  excruciating. 
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The  patient  generally  loses  his  appetite  at  the  outset  of  the  disease, 
and  does  not  recover  it  until  the  sloughing  is  finally  arrested. 

Fever  is  by  no  means  a  uniform  symptom,  but,  when  noticed,  is 
marked  by  a  frequent  thready  pulse,  in8c>mnia,  and  sometimes  delirium. 
It  always  partakes  of  the  asthenic  or  typhoid  type,  and  demands  stim- 
ulants and  nourishing  diet. 

Pathology. — There  is  no  certain  knowledge  in  regard  to  the  pathol- 
ogy of  hospital  gangrene.  Clinical  observations  have  pointed  to  the 
fact  that  the  malady  is,  in  the  first  instance,  local,  and  that  the  con- 
stitutional symptoms  are  in  a  great  measure  dependent  upon  the  fact 
that  some  part,  either  of  the  products  of  the  sloughing  process  or  of 
the  original  morbific  material,  is  absorbed  or  introduced  from  the 
a£Pected  part  into  the  general  system.  The  occurrence  of  pyaemia,  and 
the  great  constitutional  disturbances  which  are  the  frequent  accompani- 
ments of  this  disease,  plainly  confirm  this  observation. 

1  am  convinced  that  hospital  gangrene  can  be  generated,  de  novOy 
only  where  there  is  a  number  of  suppurating  wounds  in  close  relation 
to  each  other ;  that  under  these  circumstances,  the  peculiar  poison  or 
fomites  is  produced.  What  is  the  nature  of  this  poison,  and  upon  what 
it  depends  for  its  peculiar  power,  we  are  as  yet  ignorant.  Microscopi- 
cal examinations  of  the  slough  reveal  the  d6bris  of  tissues,  but  no 
peculiar  living  organisms.  Dr.  J.  J.  Woodward,  U.S.  Army,  writes  to 
the  Surgeon-General,  that  a  microscopic  examination  of  the  slough 
failed  to  reveal  "any  cryptogamic  organisms,  except  the  ordinary 
vibrios,  which  are  to  be  observed  in  every  decomposing  animal  sub- 
stance." 

The  pathological  relations  of  hospital  gangrene  to  diphtheria,  ery- 
sipelas, pyffimia,  and  gangrenous  scarlatina,  have  been  tiie  subject  of 
much  research  and  discussion.  The  point  is,  however,  far  from  being 
settled,  and  possesses  but  little  value  in  a  practical  point  of  view. 

Diagnosis. — Keeping  in  mmd  the  marked  character  of  the  slough, 
and  a  few  of  the  more  prominent  of  the  local  symptoms,  we  will  rarely 
fail  to  distinguish  hospital  gangi-ene  from  any  of  the  common  forms  of 
phagedenic  ulceration  or  erysipelatous  infiammation.  The  disease  has 
few,  if  any,  of  the  characteristics  of  either  form  of  common  gangrene, 
and  hence  will  never  be  confounded  with  them. 

Progptiosis. — In  1787,  Pouteau  wrote  that  public  hospitals  had  better 
be  abandoned,  inasmuch  as  the  frequent  occurrence  in  them  of  hospital 
gangrene  had  rendered  them  rather  a  scourge  than  a  benefit  to  humanity. 
In  1813,  however,  an  entire  revolution  of  feeling  on  this  point  took 
place,  by  reason  of  the  introduction  of  local  caustic  applications  in  the 
treatment  of  these  cases,  by  which  means  they  were  transformed  into 
comparatively  harmless  occurrences.  I  am  confident  that,  if  the  statis- 
tics of  all  the  U.S.  Army  Hospitals  in  reference  to  this  disease  were  to 
be  collected,  the  mortality  shown  would  be  considerably  less  than  five 
per  cent  Such  a  result  would  contrast  remarkably  with  the  statistics 
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furnished  by  the  campaign  on  the  Spanish  Peninsula  in  1813,  where 
out  of  1,614  cases,  520,  or  nearly  one-third,  proved  fatal.  The  ti-nat- 
ment  relied  upon  at  that  time  consisted  in  bloodletting  and  the  admin- 
istral  ion  of  mercurials. 

Treatnient. — The  treatment  of  hospital  gangrene  naturally  divides 
itself  into  prophylactic,  constitutional,  and  local. 

The  prophylactic  treatment  consists  in  the  avoidance  of  all  the  general 
and  specific  causes  which  are  known  to  be  in  any  way  concerned  in  the 
production  of  this  disease,  and  in  the  use  of  disinfectant  agents  in  the 
management  of  any  aggregated  number  of  suppurating  wounds,  a 
bountiful  supply  of  wholesome  air,  a  rigid  system  of  police,  and  a  nu- 
tritious diet. 

The  pn)per  location  of  sinks  in  relation  to  the  hospital  wards,  and 
the  free  use  of  the  chloride  of  lime  or  of  some  other  disinfectant  in 
them  when  they  are  necessarily  placed  in  close  juxtaposition  to  a  ward, 
are  matters  also  of  vital  importance. 

In  the  dressing  of  wounds  great  care  should  be  exercised  to  keep 
them  free  from  any  accumulation  of  pus  or  of  coagulated  blood,  and  to 
remove  immediately  to  a  distance,  or,  what  is  better,  bum  all  lint,  ban- 
dages, or  other  dressings,  as  soon  as  they  have  been  taken  ofiF  from  a 
suppurating  surface.  Their  presence  in  the  wards,  for  a  few  hours 
only,  may  be  sufficient  to  produce  hospital  gangrene.  In  short,  a 
reference  to  the  enumeration  of  the  general  and  local  causes  will 
give  a  ready  key  to  the  subject  of  the  prophylactic  treatment  of  this 
disease. 

I  believe  that  there  is  now  but  one  opinion  in  regard  to  the  means  to 
be  adopted  in  combating  the  constitutional  symptoms  presented  during 
the  rise,  progress,  and  decline  of  hospital  gangrene.  No  one  now 
thinks  of  recommending  bleeding,  or  depletion  by  any  method,  or  at 
any  stage.  Experience  has  established  the  rule  that  the  patient  must 
be  sustained  from  the  first  period  of  the  disease  to  tlie  last.  Wine, 
porter,  and  other  permanent  and  diffusible  stimulants  are  generally 
used,  in  conjunction  with  iron,  quinia,  and  beef -tea.  As  to  the  quan- 
tity and  kind  of  alcoholic  stimulants  to  be  given  in  a  certain  case,  this 
must  be  decided  by  the  previous  habits,  by  the  taste,  and  by  the  incli- 
nation of  the  patient.  I  have  found  that  strong  milk-punch,  made 
either  of  brandy  or  whiskey,  is  by  far  thrf  most  agreeable  and  efficient 
mode  of  administering  stimulants  in  a  large  majority  of  cases.  In  case 
beef -tea  or  beef -essence  is  not  relished  by  the  patient,  eggs  and  other 
nutritious  food  should  be  substituted. 

We  now  come  to  the  most  important  part  of  the  treatment,  namely, 
the  local  applications.  These  are  many,  and  vary  in  simplicity  of  pre- 
paration from  the  actual  cautery  to  the  elegant  combinations  of  the 
permanganates  and  bromine.  We  will  not  attempt  to  enumerate  the 
more  obsolete  of  the  local  applications,  but  refer  more  particularly 
and  minutely  to  those  which  the  clinical  experience  of  com] >a rati vely 


HOSPITAL    GAl^GBENE.  ^1 

reoent  dates  has  proved  to  be  the  most  efficacious.  Nitric  acid  has 
been  used  with  some  success,  both  in  a  pure  state  and  dil  ated.  Creasote, 
pvroligneous  and  strong  acetic  acids  have  been  advised  by  some 
Nitrate  of  silver  has  sometimes  been  successful  in  arresting  the  progress 
of  the  sloughing.  My  own  experience  has  convinced  me  of  the  supe- 
riority of  bromine  over  any  other  preparation  as  a  local  application  in 
hospital  gangrene.  We  are  indebted  to  Dr.  M.  Goldsmith,  Surg., 
U.S. v.,  for  the  introduction  of  this  valuable  agent.  In  order  to  obtain 
the  full  and  complete  effects  of  bromine,  it  should  be  applied  carefully 
and  thoroughly.  The  following  practical  hints,  suggested  by  Dr.  Gold 
smith,  most  of  which  have  been  confirmed  by  my  own  experience, 
should  be  observed  in  the  application  of  this  agent : — 

1st.  If  the  operation  promises  to  be  a  painful  and  tedious  one.  Dr. 
Goldsmith  advises  that  the  patient  be  rendered  insensible  by  the  use  of 
an  anaesthetic.  This  I  consider  of  doubtful  propriety,  inasmuch  as  I 
regard  the  depressing  influence  of  chloroform  as  a  predisposing  cause 
of  the  disease. 

2d.  The  wound,  having  been  carefully  cleansed  by  thorough  spong- 
ing with  warm  water  and  soap,  should  be  freed  from  all  dead  and 
gangrenous  tissue  by  means  of  a  scalpel  or  scissors,  aided  by  the 
forceps.     The  healthy  tissue  should  be  denuded  as  far  as  possible. 

3d.  The  surface  to  be  treated  should  now  be  thoroughly  freed  from 
moisture.  This  is  most  readily  done  with  a  swab  of  lint  on  the  end  of 
a  probe,  with  which  the  surface  is  carefully  dried.  Do  not  omit  to 
penetrate  the  pouches  and  recesses. 

4th.  If  the  pure  bromine  be  used,  a  small  glass  pipette  should  be 
introduced  into  the  bottle  containing  the  liquid,  and  then,  being  car- 
ried to  the  surface  to  be  cauterized,  thoroughly  applied  to  every  part. 
Cavities  may  be  reached  by  means  of  small  portions  of  lint  dipped  in 
the  bromine,  and  then  carried  by  means  of  an  eyed  probe,  or  a  pair  of 
forf^eps,  into  the  desired  positions. 

5th.  It  is  frequently  beneficial  to  paint  the  surrounding  tissues  to  the 
extent  of  an  inch,  perhaps,  with  a  solution  of  tlie  bromine ;  using  a 
drachm  of  the  bromine  in  four  ounces  of  water. 

6th.  Immediately  after  the  application  of  the  bromine  an  emollient 
poultice  should  be  applied.  This  tends  to  allay  any  undue  irritation, 
and  favors  the  speedy  evolution  of  the  slough. 

There  are  three  different  preparations  of  bromine  wliicli  have  been 
employed.  Dr.  Goldsmith  first  employed  a  solution  of  the  bi-omide  of 
potassium  and  bromine,  or  the  compound  solution.  After  using  this 
for  some  time,  he  at  length  resorted  to  the  pure  brominium,  and  very 
soon  arrived  at  the  conclusion  that  this  was  the  only  form  in  which  it 
should  be  used.  1  have  used  both  the  compound  solution  and  the  pure 
bromine,  and  do  not  hesitate  to  express  my  preference  for  the  latter 
article.  I  have  also  used  a  dilute  solution  of  the  pure  bromine,  in  the 
proportion  of  a  drachm  to  eight  ounces  of  water,  with  great  benefit. 
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as  a  disinfectant  and  prophylactic  dressing  to  be  applied  to  unhealthj 
looking  wounds. 

After  having  carefully  applied  bromine  to  a  case  of  gangrene,  wc 
find  that  the  part  smells  perfectly  sweet  and  clean.  If  there  is  any 
trace  of  the  odor  remaining,  we  may  be  sure  that  our  application  hauk 
not  been  thorough. 

The  fumes  of  bromine,  given  off  as  a  dense  red  vapor  when  a  bottle 
of  this  liquid  is  imstoppered,  furnish  us  with  an  invaluable  diifusible 
deodorizer  in  wards  where  the  emanations  of  a  large  number  of  sup- 
purating wounds  render  the  atmosphere  fetid. 

The  permanganate  of  potassa  is  scarcely  inferior  as  a  local  applica- 
tion in  this  disease.  Dr.  Hinkle,  Act.  Assist  Sutg.  U.S.A.,  has  the 
honor  of  having  first  introduced  this  valuable  agent  to  the  notice  of  the 
profession.  Dr.  Hinkle  also  recommends  that  the  salt  shall  be  given 
internally  in  the  form  of  a  solution,  giving  from  one  to  three  grains 
every  twenty-four  hours.  He  attributes  to  it  the  power  of  "  a  tonic 
astringent,  an  oxygenator,  and  vivifier  of  the  blood."  "  Locally,''  I 
quote  his  words,  "  the  concentrated  solution  was  applied  as  an  eschar- 
otic,  with  a  hair  pencil,  over  the  surface  of  the  wound,  even  extending 
its  application  over  die  cuticle  four  inches  beyond  the  seat  of  the  wound. 
After  the  wound  was  carefully  pencilled,  lint,  saturated  with  the  dilute 
solution,  was  applied,  and  the  dressings  repeated  every  three  or  four 
hours."  The  "  permanganate  salts,"  or  "  disinfectant,"  is  now  supplied 
by  tlie  U.S.A.  Med.  Department.  The  liquid  is  of  a  purplish-black 
hue,  and  very  dense.  The  bottle  containing  the  substance  is  supplied 
with  a  label  giving  full  directions  for  use. 

Monsell's  solution  of  the  subsulphate  of  iron  has  also  been  recom- 
mended, and  clinical  experience  has  shown  it  to  be  a  valuable  agent  in 
the  treatment  of  this  disease.  When  we  have  not  other  means  at  our 
command,  we  may  employ  the  pure  tincture  of  iodine,  applying  it  to 
the  surface  with  a  camel's-hair  pencil ;  and  with  confidence  that  we 
shall  thus  arrest  the  disease,  but  perhaps  much  more  slowly  than  with 
some  other  remedies. 

Dr.  Hachenberg,  A.  A.  Surg.  U.S.A.,  has  recently  recommended 
the  use  of  spirits  of  turpentine.  He  advises  that  it  should  be  applied 
thoroughly  every  tliree  houre.  Dr.  H.  claims  that  this  remedy  possesses 
a  superiority  over  most  of  the  others  in  use,  on  the  following  groimds : 
"  1st.  Its  permeability.  2d.  It  is  a  ready  solvent  of  the  broken-down 
adipose  tissue  of  the  wound.  3d.  It  has  local  alterative,  stimulating^ 
and  sedative  effects.  4th.  Its  anti-zymotic  properties.  5th.  It  is  an- 
tiseptic and  stj^tic.  6th.  It  is  non-escharotic  in  its  effects.  It  causes 
no  immediate  or  chemical  eschar,  as  do  bromine,  nitric  acid,  and  some 
other  remedies,  which  are  often  the  means,  unhappily,  of  the  retention 
of  vitiated  secretion  in  the  wound." 

The  rules  suggested  for  the  application  of  bromine  and  potassa  are 
equally  applicable  to  any  of  tlie  ageuts  which  may  be  employed.    The 
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efficacy  of  the  remedy  depends,  in  a  great  measure,  upon  the  care  and 
-completeness  with  which  it  is  applied. 

The  following  is  a  statement  of  cases  which  occurred  at  the  McDou 
gall  Greneral  Hospital  during  the  summer  of  1863,  and  illustrate,  tc 
some  extent,  the  comparative  efficiency  of  the  different  agents  employ- 
ed. The  solution  of  bromine  referred  to  was  one  drachm  of  the  pure 
bromine  to  eight  ounces  of  water,  and  was  not  the  "  compound  solution'' 
first  used  by  Dr.  Goldsmith.  Subsequent  to  the  preparation  of  these 
tables,  having  had  a  personal  interview  with  Dr.  Goldsmith,  I  began 
using  the  pui^e  bromine,  and  with  much  better  efFect  than  I  had  experi- 
^enced  with  the  solution. 

Whole  number  of  cases  treated,  33. 

Of  these  but  two  were  attended  with  fatal  results,  and  these  some 
days  after  the  gangrene  had  been  arrested.  In  one  case  the  patient 
•died  from  exhaustion,  the  result  of  extensive  suppuration  in  the 
knee-joint,  the  wound  having  been  in  perfectly  healthy  condition 
for  several  days.  In  the  other  case  the  patient  died  from  dysen- 
tery, his  wound  having  put  on  a  healthy  action  two  weeks  before  his 
decease. 

In  one  case,  where  nitric  acid  was  used,  the  disease  was  not  arrested, 
and  at  the  end  of  ten  days  it  was  foimd  necessary  to  amputate  the 
leg  above  the  knee.  The  stump  healed  by  the  first  intention.  The 
-average  duration  of  all  the  cases  under  all  treatments  amounts  to 
12  days. 

Number  treated  with  nitric  acid,     ...  18. 

Average  duration  of  disease,     ....  16  days. 

Number  treated  with  sol.  bromine,    ...  14. 

Average  duration, 6  days. 

Number  treated  with  iodine,  • 1. 

Average  duration, 7  days. 

The  cases  were  under  the  care  of  Drs.  Caldwell,  Peck,  Graves,  and 
myself,  respectively,  and  the  sanitary  surroundings  were  as  nearly 
«iniilar  as  could  be  possible.  We  were  all  agreed  upon  the  constitu- 
tional treatment,  which  consisted  in  good  diet,  whiskey,  and  iron.  The 
figures  show  strongly  in  favor  of  the  use  of  bromine. 

General  Remarks. — Amputations  performed  during  the  progress  of 
hospital  gangrene  are,  as  a  general  'rule,  disastrous,  for  the  following 
reasons :  The  patient  is  in  no  condition  to  rally  from  the  effects  of  the 
operation,  and  the  stump  is  exceedingly  liable  to  be  attacked  with  the 
disease  for  the  arrest  of  which  the  operation  was  performed.  Excep- 
tions to  this  rule  are  rare. 

The  ligation  of  arteries  is  sometimes  demanded  and  should  always 
l>e  performed,  without  reference  to  the  probability  of  the  disease  again 
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attacking  the  artery.  Dr.  George  R  Weeks,  Surg.  U.8.V.,  makes  th<r 
following  remarks  in  this  connection : — "  I  have  tied  the  anterior  tibial 
artery  upon  the  face  of  a  gangrenous  stump,  and  arrested  the  process 
by  the  use  of  bromine,  and  the  patient  recovered  as  well  as  by  a  pri- 
mary operation.  The  brachial  and  dorsalis  pedis  arteries  were  tied 
under  the  same  circumstances,  with  the  same  result." — {JPi*ank 
tings  Hamilton^  Jr,^  M.D,) 


CHAPTER  V. 


WOUNDS. 


Section  1. — Genebal  CoNsroERAxioN  of  Wounds. 

Definition. — A  wound  may  be  defined  as  a  recent,  sudden  solutioiv 
of  continuity  in  the  soft  parts.  This  definition  excludes  contusions^ 
ulcers,  fractures,  etc. 

Division. — For  practical  purposes,  and  for  the  sake  of  convenience- 
in  description,  wounds  are  divided  into  incised,  lacerated,  contused^ 
punctured,  tooth,  arrow,  gunshot,  poisoned,  and  occasionally  other  terms 
are  employed  expressive  of  certain  peculiarities  of  the  injury. 

An  incised  woimd  is  one  which  is  made  by  a  sharp,  clean-cutting 
instrument.  • 

A  lacerated  wound  is  one  which  is  made  by  a  dull  instrument,  or  in 
which  the  parts  liave  been  torn  asunder. 

A  contused  wound  differs  from  the  lacerated  only  in  that  the  parts 
have  suffered  more  contusion  than  laceration,  and  the  term  might  well 
be  omitted  from  our  nomenclature. 

A  wound  is  said  to  be  punctured  when  a  sliarp  needle-shaped  or 
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bajonetrshaped  point  has  entered  the  tissues.    It  may  partake  more  ot 
less  of  the  nature  of  an  incised,  lacerated,  or  contused  wound. 

The  term  penetrating  is  employed  occasionally  to  designate  such 
wounds  as  are  made  by  balls,  and  other  obtuse  missiles,  and  which 
cannot  properly  be  called  punctured.  Strictly  speaking,  however,  all 
wounds,  and  especially  punctured  wounds,  are  penetrating. 

A  very  large  proportion  of  gunshot  wounds  and  all  arrow  wounds 
are  recognized  as  penetrating  or  pimctured  wounds,  but  for  many 
reasons  both  of  these  two  classes  of  injuries  have  to  be  considered 
under  separate  and  special  denominations. 

Poisoned  wounds,  which  are  chiefly  punctured,  have  also  eveiy 
variety  of  form,  and  claim  a  separation  from  other  wounds  only  on 
account  of  the  special  nature  of  the  blood-poisoning  with  which  the 
lesion  is  accompanied. 

In  this  general  consideration  of  woimds  our  remarks  will  have  refer- 
ence chiefly  to  simple  incised  -wounds,  which  may  be  considered  in 
the  main  as  typical  of  all  otiier  wounds. 

Treatment. — The  first  indication  of  treatment  in  nearly  all  wounds 
is  to  arrest,  or  to  prevent  haemorrhage.  This  is  to  be  accomplished  by 
the  application  of  cold  or  ice-water,  by  hot  water,  by  exposing  the  surface 
of  the  wound  to  the  air,  by  elevation  of  the  limb,  by  pressure  upon  the 
arteries,  or  by  the  removal  of  such  compression  as  interferes  with  a  free 
return  of  the  blood  through  the  veins,  by  ligature,  by  torsion,  by  crush- 
ing or  by  acupressure  of  the  arteries,  by  actual  and  potential  cauteries^ 
by  the  persulphate  of  iron  and  other  styptics.  These  measures  will  be 
considered  more  fully  in  the  chapters  on  woimds  of  arteries  and  of 
veins. 

The  second  indication  is  to  remove  all  foreign  substances.  The  ne« 
cessity  of  speedily  extracting  any  missile  which  has  penetrated  the  tis- 
snes,  and  of  removing  all  pieces  of  cloth  or  particles  of  dirt  which  may 
have  entered,  is  sufficiently  understood ;  nothing  will  prevent  the  sur- 
geon from  performing  tliis  duty  at  the  earliest  practicable  moment  but 
their  inaccessibility,  or  the  dangers  which  might  attend  a  farther  search. 
It  is  not,  however,  always  so  well  understood  that  a  clot  of  blood  of  any 
considerable  size  is  as  essentially  a  foreign  substance,  and  will  almost 
as  efPectually  prevent  union,  and  determine  suppuration,  as  if  a  piece  of 
cloth  or  the  fragment  of  a  ball  had  been  penuitted  to  remain. 

In  order  then  that  no  large  amount  of  blood  may  separate  the  op- 
posing surfaces  of  the  wound,  clots  must  be  carefully  washed  away 
with  the  sponge ;  but  if  the  blood  continues  to  flow  from  small  vessels, 
as  m  all  probability  it  will  for  a  time,  only  two  alternatives  remain : 
the  Burgeon  must  wait  until  the  blood  has  ceased  to  flow,  or  he 
must  close  up  tlie  wound,  and  at  once  apply  such  an  amount  of  press- 
ure as  will  effectually  arrest  all  further  bleeding.  The  latter  method 
posfiesses  the  advantage  that  it  consumes  less  time ;  and,  if  skilfully 
mA:*aged,  it  is  liable  to  no  objections.    It  need  scarcely  be  said  that  the 
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uttempt  to  control  even  small  vessels  by  pressure  in  such  regions  aa 
abound  in  loose  areolar  tissue,  as,  for  example,  in  the  sides  of  the  neck, 
in  the  axilla,  at  the  bend  of  the  arm,  in  the  scrotum,  etc.,  must  general 
iy  prove  unavailing,  and  that  it  is  only  where  the  underlying  structures 
are  close  and  compact  enough  to  afford  a  counter-support,  that  this 
method  can  be  safely  employed. 

As  to  the  manner  in  which  this  pressure  shall  be  applied,  more  will 
be  said  when  we  speak  of  the  bandages  which  are  finally  to  enclose  the 
dreflsings. 

The  third  indication  of  treatment  is  to  close  the  wound.  That  is  to 
say,  simple  incised  wounds  are  to  be  closed  immediately,  or  within  a 
few  hours  at  the  latest,  when  there  is  any  reasonable  ground  of  hope 
that  direct  union  of  the  opposing  surfaces  will  occur ;  but  there  are  a 
great  many  cases  in  which  this  hope  cannot  properly  be  entertained,  but 
in  which  suppuration,  and  perhaps  sloughing  to  a  greater  or  less  extent, 
are  plainly  inevitable.  Occlusion  of  the  wound  then  can  serve  no  use- 
ful purpose,  and  is  quite  likely  to  do  harm  by  imprisoning  the  poisonous 
fluids  and  gases. 

In  order  to  close  wounds  and  to  maintain  all  their  surfaces  well  in 
contact,  we  employ  sutures,  adhesive  plasters,  compresses,  and  bandages. 

Of  sutures  there  are  several  varieties  described  by  surgical  writers. 

The  interrupted  suture  is  the  form  generally  employed,  the  suture 
being  applied  at  certain  intervals  along  the  margins  of  the  wound. 
The  material  most  in  use  is  harness-maker's  silk,  bow  generally  known 
to  the  druggists  as  surgeon's  silk — a  firm,  compact,  hard-twisted, 
white  thread;  and  which,  when  waxed,  combines  probably  more 
qualities  of  excellence  than  any  other  material  yet  suggested.  It  is 
strong,  flexible,  easily  introduced,  and  easily  removed ;  in  itself  per- 
fectly unirritating,  and  when  thoroughly  waxed,  scarcely  more  liable 
to  become  a  source  of  irritation  by  absorbing  pus,  than  a  metallic 
suture.  A  number  of  careful  experiments,  in  which  silk  and  wire  have 
been  introduced  alternately  along  the  same  wound,  warrant  me  in  mak- 
ing this  assertion.  Moreover,  I  have  seldom  found  it  advantageous 
to  permit  any  form  of  suture  to  remain  after  suppuration  has  taken 
place,  and  within  that  period  silk  finds  in  general  very  little  noxious 
fluid  to  absorb.  If,  however,  it  should  be  shown  conclusively  that  tlie 
metallic  suture  is  not  quite  so  apt  to  cause  ulceration  of  the  tissues  as 
waxed  silk,  we  should  still  hesitate  to  concede  to  it  a  preference,  except 
in  a  few  special  cases,  siiKje  it  is  so  much  less  convenient  to  handle.  It 
can  neither  be  introduced  or  removed  with  as  much  ease  as  silk,  and  its 
cut  extremities  are  often  in  the  way  of  the  dressings.  When  sutures 
have  to  be  introduced  through  deep  and  narrow  canals,  that  quality  in 
wire  which  renders  it  inconvenient  for  ordinary  purposes — namely,  its  in- 
flexibility as  contrasted  with  thread — renders  it  much  more  convenient 
for  this  special  purpose ;  and  in  these  cases  metallic  sutures  must  con 
tinue  to  be  preferred. 
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Linen  thread  is  but  little  inferior  to  silk.  It  lacks,  however,  in  flexi- 
bility, and  will  not  tie  into  so  compact  and  secure  a  knot. 

llorse-hair,  reconmiended  recently  by  Dr.  J.  S.  Wight,  of  Brooklyn,* 
is  certainly  no  more  likely  to  become  foul  by  absorption  of  fluids  than 
wire,  but  it  is  liable  to  the  same  objection  as  linen,  only  in  a  greater 
degree.  It  is  too  inflexible,  and  will  not  make,  under  all  circimi- 
6tances,  a  reliable  kuot. 

I  wish  to  be  understcK)d  then  as  recommending  for  all  ordinary  pur- 
pot^es  a  compact,  hard,  thoroughly  waxed  white  silk  thread,  and  of  the 
size  ordinarily  used  by  harness-makers ;  only  in  certain  delicate  opera- 
tions will  smaller  thread  be  required,  and  the  exceptions  will  be  especi- 
ally noticed  when  the  operations  referred  to  are  under  consideration. 

Several  forms  of  needles  are  employed  by  surgeons,  each  of  which  is 
adapted  to  certain  special  purposes. 

A  j)erfectly  straight  needle,  with  spear-shaped  point,  and  sharp,  cut- 
ting shouldei*8,  is  the  most  convenient  for  the  majority  of  large  and 
accessible  wounds. 

A  needle  of  the  same  construction,  but  slightly  curved  toward 
its  pointed  extremity,  is  required  where  wounds  are  less  accessible ; 

pj^  3^  and  curved,  or    crescent-8haj)ed    needles 

I  A  *^®   often   useful   under  similar  circum- 

stances. 

Sutures  ought  seldom  to  be  employed 
for  the  purpose  of  dra\ving  tegumentary 
or  other  tissues  forcibly  together.  The 
strain  and  labor  of  support  is  illy  borne  by 
either  thread  or  wire,  and  they  ought 
never  to  be  put  to  this  test  if  it  can  be 
avoided.  They  not  only  prove  inade- 
quate in  many  cases,  but  their  tension 
causes  not  unfrequently  erysipelatous  in- 
flammation, ulceration,  and  sloughing.  In 
the  case  of  certain  wounds,  however,  and 
BnTgeons'  Needles.  especially  iu  operations  upon  the  vesico- 

vaginal walls,  sutures  are  the  sole  reliance,  and  the  risks  incident  to 
their  use  must  necessarily  be  taken. 

The  most  appropriate  function  of  a  suture  is  to  secure  accurate  ap- 
position of  the  margins  of  the  wound  when  the  tegumentary  covering 
is  adequate  and  falls  easily  into  position,  or  when  it  is  sufliciently 
drawn,  and  supported  in  place  by  adhesive  plasters  and  rollers.  Thus 
employed,  intnxluced  at  short  intervals,  and  not  thrust  deeper  than  the 
skin,  they  seldom  fail  to  give  satisfaction.  AVTien  employed  alone,  or 
whenever  they  are  compelled  to  bear  the  principal  strain,  as  in  hare- 
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lip,  vesi CO- vaginal  operations,  etc.,  they  (should  be  introduced  remote 
from  the  iiiai;giiis. 

^Vlien  wire  is  einploj-ed  as  a  suture  in  the  closure  of  ordinary  wounds, 
it  is  a  matter  of  very  little  choice  whether  we  use  silver,  platinuui, 
gold,  iron,  or  lead.  For  such  operationts,  however,  as  depend  much 
upon  the  Biiture  for  their  results,  silver  wire,  made  from  virgin  silver, 
rather  than  from  coin  silver,  is  to  be  preferred,  and  of  eizea  varying 
from  No.  37  to  29. 

Metallic  sutures  may  be  introduced  with  the  common  surgical  needle ; 
but  in  certain  cases  smaller  needles,  with  eyes  constructed  in  such  a 
manner  aa  to  prevent  the  wire  from  obstructing  tlie  passage  of  the 
needle,  ai-e  required. 

Other  sutures  than  tlie  interrupted  are  occasionally  employed  for 
special  purposes ;  and  although  they  are  seldom  useful  in  tlic  treatment 
of  ordinary  wounds,  they  will  be  mentioned  in  this  connection. 

The  continued  or  glover's  suture,  known  among  tailotB  as  the  whip, 
or  over-stitch,  is  reserved  almost  exclusively  for  the  closure  of  wounds 
upon  the  cadaver. 

The  quilled  suture,  ao  called  because  originally  two  sections  of  a 
quill  were  employed  in  its  construction,  may  be  made  of  similar  sec- 
tions of  a  flexible  catheter  or  solid  bougie,  or  of  metallic  bars  (clamp 
suture),  which  are  laid  parallel  to,  but  quite  remote  from  the  margins 
of  the  wound,  and  are  secured  in  place  by  two  or  more  strong  double 
ligatures.  These  ligatures,  carried  by  large  curved  needles,  or  smaller 
needles  attached  to  handles,  enter  where  one  of  the  quills  is  to  be  laid, 
penetrate  deeply,  including  the  skin  and  various  other  tissues,  and 
emerge  at  corresponding  jwints  on  the  opposite  side  of  the  woand. 
One  end  of  the  double  ligature  is  now  looped  over  the  quill  on  one 
side,  and  the  other  free  ends  are  drawn  tightly  and  tied  over  the  quill 
on  the  opposite  aide. 
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Quilled   or  clamp  sutures   are  occasionally  useful  in  forcing  the 
deeper  portions  of  such  wounds  as  do  not  admit  of  pressure  horn  com- 
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presses  and  rollers  into  apposition;  as,  for  example,  in  the  case  o£ 
wounds  in  the  ischia-rectal  fossse. 

The  twisted  suture,  better  known  as  the  hare-lip  suture,  from  its 

pjg  g  having  been  used    from    an 

^^■"■■■■^^^^^■^^s^^^ai©  early  date  in  operations  for 
Fig.  7.     HimsLipPin.     pig.  a  harc-lip,  is  mado  by  transfix- 

ing  the  wound  from  side  to 
side  with  a  pin  or  needle,  and 
then  approximating  the  edgea 
by  winding  a  thread  luider 
the  opposite  and  exposed  end* 
of  tlie  pin.  The  thread  may 
Hare-Lip  sntare.  j.^    Carried    iu    the    form  of 

the  figure  8,  or  of  an  ellipse;  but  in  either  case  it  is  customarj'  to- 
cross  the  threads  finally  from  one  pin  to  the  other,  as  represented 
in  figure  8,  in  order  to  cover  the  edges  of  the  wound  more  com- 
pletely. Instead  of  ordinary  thread  some  surgeons  prefer  the  soft 
thread  of  candle-wick,  loose  woollen  threads,  or  india-rubber  rings^ 
The  hare-lip  pin  has  been  made  of  silver  or  of  gold,  with  a  mova- 
ble steel* point;  but  an  ordinary  sewing  needle,  or  a  lady's  toilet 
needle  with  a  glass  head,  will  answer  very  well,  provided  the  point  of 
the  needle  is  removed  with  a  pair  of  nipi)ers  or  bone-cutters,  after 
the  needle  is  inserted.  The  usual  practice  is  to  withdraw  these  needle& 
carefully  on  the  second  or  third  day,  leaving  the  threads,  which  are  in 
most  cajBes  slightly  fastened  to  the  surface  by  dried  blood  and  serum^ 
Many  excellent  surgeons  attach  considerable  value  to  these  sutures  in 
certain  wounds  and  operations,  and  especially  in  hare-lip  operations,, 
and  we  shall  find  it  necessary  to  explain  our  objections  to  them  here- 
after in  that  connection  ;  but  for  the  present  our  readers  must  be  con- 
tent with  the  general  statement,  that  we  know  of  no  emergencies  in 
surgery  in  which  we  would  ever  prefer  them  to  interrupted  sutures. 

The  serri'fi/nis^  invented  in  our  day  by  Yidal  (de  Cassis),  are  delicate, 
sharp-toothed  clamps,  made  of  silver  wire,  which  maintain  their  posi- 
tion by  \irtue  of  the  elasticity  of  the  wire.  Being  oj)ened,  they  are 
made  to  seize  upon  and  penetrate  to  a  certain  depth  the  opposing  tegu- 
mentary  surfaces,  and  on  being  allowed  to  ch^e,  the  edges  of  the  wound 
are  approximated.  They  are  awkward  and  imperfect  contrivances^ 
which  would  not  be  mentioned  except  for  the  name  of  the  justly  distin- 
guished inventor. 

The  edges  of  the  wound  having  been  secured  in  apposition  by  a  cer- 
tain number  of  sutures,  6tri|>s  of  adhesive  plaster  are  generally  required 
to  relieve  the  strain  upon  the  sutures,  and  to  close  up  the  intervals. 
For  this  purpose  the  "  common  adhesive  plaster  "  of  the  shops,  the  em- 
plastrnm  resinae,  or  emplastrum  lithargyri  cum  resina,  has  for  a  long 
time  been  employed.  Well-made  adhesive  plaster  improves  by  age,  the 
piaster  becoming  gradually  incorporated  with  the  linen^  and  increasing 
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its  quality  of  adhesiveness.  Where  this  quality  is  important,  as  in 
hare-lip  operations,  tlie  surgeon  should  therefore  select  plaster  which 
has  become  brown  by  age.  If  the  color  is  very  light  and  the  surface 
thin  and  slippery,  it  cannot  be  relied  upon.  If  the  surface  has  an 
oily  feel,  as  liappens  with  old  plasters  not  properly  made,  the  oil  may  be 
removed  and  its  adhesiveness  partially  restored  by  moistening  it  lightly 
with  spirits  of  turpentine.  When  used,  it  is  to  be  cut  into  strips  length- 
wise, as  it  will  stretch  less  than  when  cut  crosswise ;  and  then  gently 
warmed  by  folding  its  back  surface  around  a  vessel  containing  hot 
water. 

Adhesive  plaster  spread  upon  Canton  flannel  is  much  stronger  than 
that  spread  upon  linen  sheets ;  but  this  exti-a  strength  is  not  required  in 
•dressing  ordinary  wounds.  The  Canton  flannel  plaster  is  therefore  only 
employed  for  making  extension  in  fractures,  in  diseases  of  the  articula- 
tions, and  for  other  similar  purposes. 

For  many  purposes  the  isinglass  plaster  is  preferable  to  the  common 
adhesive  plaster :  and  it  is  especially  convenient  in  military  practice, 
since  it  does  not  require  heat  to  ])repare  it  for  application  ;  but  it  has 
not  the  strength  of  litharge  and  resin  plaster,  and  is  too  easily  loosened 
by  moisture  to  be  always  reliable. 

Dr.  J.  P.  Maynard,  of  Boston,  first  suggested  the  use  of  collodion  in 
1847.  It  is  prepared  by  dissolving  gun-cotton  in  ether,  with  a  small 
proportion  of  alcohol,  and  is  then  spread  witli  a  fine  brush  upon  strips 
of  thin  silk  gauze,  or  of  sheet  lint,  and  laid  quickly  over  the  edges  of  the 
wound.  The  ether  evaporates  rapidly,  and  a  little  delay  causes  a  failure. 
Some  j)refer  to  apply  tlie  solution  directly  to  the  skin,  and  then  lay  upon 
it  the  dry  strip  of  cloth.  When  skilfully  done  the  wound  is  henneti- 
eally  sealed  ;  and  as  the  collodion  is  insoluble  in  water,  it  will  not  be 
disturbed  by  moist  dressings.  The  sharj>,  smarting  pain  caused  by  the 
ether,  and  the  necessity  of  great  haste  in  the  application,  constitute  the 
chief  objections  to  its  employment. 

The  India-rubber  plaster  recently  introduced  has  also  many  qualities 
of  excellence,  and  does  not  require  to  be  heated  before  it  is  applied. 
Indeed  it  atiswers  its  purpose  so  well  that  for  some  time  past  it  has 
almost  entirely  taken  the  place  of  all  the  other  forms  of  adhesive  plaster. 

Finally,  the  complete  dresHing  of  many  wounds  demands  the  applica- 
tion of  a  roller.  In  some  cases  it  is  required  as  a  substitute  for  tlie 
usual  clothing,  that  is,  to  maintain  the  natural  temperature  in  the  parts. 
In  other  cases  it  serves  to  retain  the  adhesive  strips  moi'e  securely  in 
place  ;  but  its  most  important  oftice  is  to  i>ress  into  apposition  the  deeper 
portions  of  the  wound,  controlling  by  its  pressure  any  fartlier  oozing 
from  the  smaller  vessels,  and  the  consequent  interix)sition  of  a  blood- 
clot,  and  thus  securing  more  prompt  and  certain  union  of  the  divi- 
ded surfaces.  To  all  this  may  be  added  what  is  rather  si)eculative 
than  demonstrable,  that  the  roller  probably  serves  a  useful  purpose  by 
giving  to  the  LH)sened  tissues,  even  more  or  less  remote  from  the  im- 
mediate  seat  of  injury,  that  support  and  solidity  which  it  is  easy  to 
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conceive  is  essential  to  the  normal  performance  of  their  functiona. 
Thus,  for  example,  when  a  thigh  is  amputated  the  natural  tension  of 
the  skin,  of  the  mnscles,  and  of  other  tissues  is  lost ;  and  experience  has 
sofficicntly  shown  that  a  moderately  tight  roller  gives  great  comfort  to 
the  patient,  if  it  does  not  contribute  to  the  health  and  repair  of  the 
stump.    It  would  be  singular  if  it  did  not  do  both. 

A  roller  has,  thnrefore,  important  and  varied  offices  to  perform,  and 
akilfuUj  applied  i1  can  be  of  great  service ;  but  unskilfully  or  injudi- 
ciously applied  it  may  do  great  mischief. 

When  its  sole  office  is  to  maintain  the  natural  temperature,  or  sup- 
port the  plasters,  as  will  be  the  case  in  certain  superficial  wounds  of 
the  foot  or  leg,  which  are  unaccustomed  to  exposure,  but  in  which  parts 
the  circulation  is  apt  to  be  feeble,  the  roller  ought  to  be  applied  lightly. 
When,  however,  the  object  is  to  support  the  loosened  tissues,  to  com- 
press the  smaller  arteries,  and  to  force  the  deeper  surfaces  of  the  wound 
into  apposition,  it  must  be  applied  firmly.  If  one  were  to  attempt  to 
give  the  measure  of  the  firmness  with  which  the  bandage  is  to  be 
drawn,  we  might  say  with  a  force  equal  to  that  to  which  these  same 
parts  were  subjected  before  the  skin  and  strong  fasciae  and  the  muscles 
were  divided.  Within  these  limits  it  is  quite  certain  that  no  harm  could 
be  done ;  but  harm  is  often  done  by  tight  bandages ;  and  experience 
must  have  taught  every  surgeon  thsX  it  is  not  easy  in  all  cases  to 
determine  the  exact  amount  which  the  tissues  can  safely  bear.  If  a 
wound  is  closed  by  adhesive  strips  or  by  bandages  with  moderate  firm 
ness  to-day,  they  may  be  found  binding  immoderately  to-morrow,  on 
account  of  the  effusion  and  swelling  which  has  taken  place  in  the  mean 
time.  A  very  simple  expedient  will,  however,  in  a  large  majority  of 
cases,  provide  effectually  against  strangulation,  at  least  so  far  as  danger 
from  rfie  bandages  is  concerned.  After  closing  the  wound  with  sutures 
and  adhesive  plasters,  and  with  a  piece  of  sheet  lint  covered  with  sim- 
ple cerate,  lay  over  the  whole  a  large  mass  of  absorbent  cotton,  and 
upon  this  the  successive  turns  of  the  roller,  binding  it  on  very  firmly. 
The  elasticity  of  cotton-batting  is  such  that  it  will  be  found  very  diffi- 
cult to  strangulate  the  tissues  underneath,  while  it  possesses  sufficient 
firmness  to  cause  the  necessary  compression.  By  this  measure  alone 
almost  complete  immimity  against  accidents  is  insured ;  but  the  im- 
munity is  made  absolute  if,  at  the  expiration  of  twelve  or  twenty-four 
hours  at  most,  the  scissors  are  introduced  beneath  the  outer  margins  of 
the  dressings,  and  they  are  carefully  divided  from  each  side  to  opposite 
the  centre  of  the  wound.  Some  blood  is  almost  certain  to  have  soaked 
into  the  dressings ;  and  as  the  blood  has  by  this  time  become  dried  the 
dressings  will  usually  retain  their  places  even  when  thus  freely  cut ; 
and  they  seldom  fail  to  continue  to  maintain  a  considerable  degree  of 
pressure  and  support  If  they  are  disposed  to  fall  off,  a  single  slight 
turn  of  a  roller  will  suffice  to  keep  them  in  position. 
In  regard  to  the  application  of  a  piece  of  sheet  lint,  perforated,  and 


62  GENERAL   CONSIDERATION    OF   WOUNDS. 

covered  with  simple  cerate,  it  is  mere  affectation  to  say  that  it  is  *'  filthy,'' 
since  no  one  knew  better  than  the  distinguished  author  of  this  senti- 
ment that  it  need  not  be  filthy;  and  that,  so  far  as  it  facilitates  the 
removal  of  the  dressings  at  a  subsequent  period,  it  is  always  a  comfort 
to  the  patient,  and  this  is  sufficient  reason  why  it,  or  some  convenient 
substitute,  such  as  vaseline,  should  be  retained. 

Mr.  Lister,  successor  of  Mr.  Syme  in  tlie  chair  of  clinical  surgery  in 
the  University  of  Edinburgh,  recommends  carbolic  acid  as  a  direct  dress- 
ing for  all  wounds. 

It  is  his  opinion  that  suppuration  is  mainly  due  to  certain  germs  con- 
stantly floating  in  the  atmosphere,  and  which  carbolic  acicj  is  able  to  de- 
stroy. Every  possible  precaution  is  therefore  taken  to  exclude  the  air, 
and  to  disinfect  that  which  is  unavoidably  brought  into  contact  with  the 
wound.  The  interior  of  the  fresh  wound  being  first  washed  with  car- 
bolic acid,  of  the  strength  of  one  part  of  carbolic  acid  to  twenty  of 
water,  the  surface  of  the  wound  is  then  covered  first  with  the  "  protec- 
tive.'' The  object  to  be  attained  in  the  use  of  the  protective  is,  to  pre- 
vent the  second  or  outer  dressing,  containing  carbolic  acid,  from 
coming  into  immediate  contact  witli  the  wound,  since  it  is  considered 
rather  injurious  than  otherwise  to  continue  permanently  the  application 
of  the  acid.  The  protective  may  be  made  of  two  or  threp  folds  of 
cloth,  or  what  is  better,  since  it  will  be  impervious  to  the  acid,  of  a 
piece  of  tin-foil.  According  to  Dr.  Strachan,  who  has  been  a  very 
close  observer  of  Mr.  Lister's  practice,  he  has  of  late  made  liis  protective 
in  the  following  manner.  A  piece  of  oiled  silk  is  coated  on  one  side 
with  a  thin  layer  of  a  mixture  composed  of  one  part  of  dextrine,  two  of 
powdered  starch,  and  sixteen  of  a  cold  solution  of  carbolic  acid ;  the  lat- 
ter being  of  the  same  strength  as  the  solution  employed  in  washing  the 
wound.  TJiis  is  applied,  with  the  oiled  silk  in  contact  with  the  wound. 
Over  this,  as  the  second  dressing,  and  for  the  purpose  of  more  effectual- 
ly destroying  the  germs  whicli  fioat  in  the  atmosphere  adjacent  to  the 
wound,  the  lac  plaster  is  applied,  prepared,  according  to  the  British 
MedicaUoumal  for  November,  1868,  in  the  following  manner : — "  Take 
of  shellac  three  parts,  crystallized  carbolic  acid  one  part.  Heat  the 
shellac  with  about  a  third  of  the  carbolic  acid  over  a  slow  fire  till  the 
lac  is  completely  melted ;  tlien  remove  from  tlie  fire,  add  the  re- 
mainder of  the  acid,  and  stir  briskly  till  the  ingredients  are  thoroughly 
mixed.  Strain  through  muslin,  and  when  the  liquid  has  thickened  suf- 
ficiently by  cooling,  spread  it  upon  cloth  about  one-fifth  of  an  inch  in 
thickness." 

When  i^.  is  proposed  to  employ  this  as  a  permanent  dressing,  the  lac 
plaster  thus  prepared  is  laid  over  the  protective,  and  made  to  cover  a 
considerable  portion  of  the  surrounding  integument,  to  which  it  adheres 
firmly ;  but  in  cases  demanding  frequent  dressii.^,  the  surface  of  the 
lac  plaster  is  covered  upon  its  under  suiface  with  a  solution  of  gutta- 
percha in  about  thirty  parts  of  the  bisulphide  of  carbon,  to  prevent  itt 
sticking. 
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At  Bellevue  Hoepital,  where  I  have  seen  this  practice  adopted  in  a 
considerable  number  of  cases,  the  results  have  not  seemed  to  me  essen- 
tially difiFereut  from  those  obtained  under  any  other  mode  of  hermetic 
sealing.  Some  cases  have  done  remarkably  well,  while  in  a  few  the 
confinement  of  the  pus  and  other  secretions  has  been  plainly  disastrous. 
1  am,  therefore,  far  fi'om  being  convinced  that  carbolic  acid  possesses 
the  extraordinary  powers  attributed  to  it  by  the  eminent  advocate  of 
this  practice.  Solutions  of  the  chloride  of  zinc,  30  or  40  grains  to  the 
oimce  of  water,  of  the  chloride  of  soda,  and  a  great  variety  of  other 
antiseptics  and  stimulating  lotions,  including  dilute  alcohol,  have  occa- 
sionally proved  useful  in  my  hands,  and  quite  as  useful  as  carbolic  acid. 

It  ought  to  be  mentioned  that  the  method  of  using  carbolic  acid  as 
originally  described  by  Mr.  Lister,  has  in  his  own  hands  and  in  the  hands 
of  his  disciples  undergone  many  changes,  so  that  the  method  of  employ- 
ing it  to-day  is  by  no  means  uniform.  By  not  a  few  of  the  advocates  of 
antisepsis  as  a  means  of  destroying  mischievous  germs,  other  agents 
have  been  substituted,  and  especially  of  late  the  bichloride  of  mercury. 
Many  examples  of  poisoning  from  the  use  of  carbolic  acid  as  a  local 
application  have  been  recorded,  some  of  which  have  come  under  my 
own  observation,  and  recently  a  case  has  been  brought  to  my  knowledge 
of  salivation  induced  by  the  topical  application  of  a  solution  of  bichlo- 
ride of  mercury. 

The  fourth  indication  of  treatment  is  to  control  or  moderate  the 
reaction,  and  by  tliis  means  to  anticipate  and  prevent  such  accidents  aa 
suppuration,  pycemia,  gangrene,  etc. 

This  is  to  be  accomplislied  by  rest,  by  the  proper  elevation  of  the 
limb  or  of  the  parts  injured,  by  the  timely  and  careful  removal  of 
dressings,  including  the  sutures,  by  studious  attention  to  cleanliness,  by 
regulation  of  the  temperature,  by  diet,  and  sometimes  by  general 
medication. 

Hest  implies  not  alone  that  muscular  action  shall  be  made  to  cease ; 
but  that  the  wound  shall  not  be  handled  roughly,  or  in  any  way  dis- 
turbed so  as  to  cause  pain.  Moderate  elevation  is  useful  as  a  means  of 
duninishing  the  supply  of  blood  to  the  parts.  The  timely  removal  of 
the  dressings  has  reference  less  to  the  number  of  hours  which  have 
elapsed  than  to  the  condition  of  the  wound.  If  reaction  is  violent  the 
dressings  may  require  to  be  removed  as  early  as  the  following  day ; 
but  if  moderate,  they  may  be  permitted  to  remain  several  days.  The 
same  rule  applies  in  some  measure  to  the  sutures.  If  the  margins 
of  tlie  wound  look  red  or  swollen,  they  ought  in  most  cases  to  be  at 
once  cut  and  withdra^^na  carefully.  In  other  cases  there  will  be  no 
objection  to  their  being  left  five  or  even  seven  days. 

Cleanliness  is  best  secured  by  the  gentle  irrigation  of  the  wound  with 
warm  water  and  clean  soap,  after  the  dressings  have  been  removed. 
We  doubt  whether  there  is  any  better  agent  for  the  removal  of  decom- 
posing animal  fluids  than  w^rm  soap-and-water.  It  softens  and  com- 
forts the  living  structm*es,  it  dissolves  hardened  crusts  of  pus   and 
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blood,  and  thus  makes  a  way  for  itself  to  all  parts  ot  the  wound ;  and 
finally  washes  away  what  it  cannot  render  innocuous. 

Tlie  temperature  to  which  a  wound  ought  to  be  subjected  will  de- 
pend upon  the  amount  and  character  of  the  inflammation  which 
ensues ;  or  upon  the  condition  of  the  general  system  as  indicating  the 
predisposition.  The  best  mode  of  regulating  the  temperature,  whenever 
the  inflammation  is  disposed  to  be  excessive,  is  through  the  agency  of 
water.  When  therefore  the  feeble  condition  of  the  patient,  or  the  lack 
of  vitality  in  the  part  w^hich  is  wounded,  seems  to  indicate  that  there 
may  be  an  insuflBciency  of  reaction,  the  requisite  temperature  may  be 
obtained  through  the  agency  of  warm  or  hot  water;  but  when  active 
inflammation  is  to  be  combated,  pure  water,  a  little  below  the  tem- 
perature of  the  part  inflamed,  may  be  required.  For  the  further 
consideration  of  the  treatment  of  the  inflammation  consequent  upon 
wounds,  the  reader  is  referred  to  the  chapter  on  inflammation. 

Section  2. — ^Lacerated  and  Contused  Wounds. 

J  macerated  and  contused  wounds  differ  from  incised  wounds  in 
several  essential  points.  The  haemorrhage  is  apt  to  be  less,  because  the 
arteries,  having  been  torn  asunder  by  violence,  have  suffered  more 
injury,  and  close  more  absolutely ;  but  if  the  vessels  are  large  which 
have  been  thus  closed,  it  will  not  be  prudent  to  omit  the  ligature.  The 
integument  at  the  margins  of  the  wound  is  generally  very  thin,  and  has 
lost  its  subjacent  vascular  connection ;  or  it  is  of  unequal  thickness,  aiid 
serrated ;  it  is  crushed  and  in  a  measure  devitalized ;  consequently  if 
closed  by  sutures  it  is  not  probable  that  the  edges  will  unite.  More- 
over, the  adjacent  skin  has  usually  suffered  contusion  or  violent  stretch- 
ing, and  it  is  often  separated  extensively  from  the  tissues  underneath ; 
consequently  it  is  liable  to  speedy  death,  which  liability  is  greatly 
increased  if  it  is  much  compressed  by  adhesive  plasters  or  bandages. 
If  inflammation  ensues,  it  is  more  apt  to  be  of  a  low  erysipelatous 
character.  The  separation  of  the  skin  from  the  adjacent  tissues,  also^ 
leaves  the  skin  an  opportunity  to  retract ;  and  in  general  more  force 
than  it  is  prudent  to  employ  is  required  to  bring  the  edges  again  into 
contact.  Finally,  the  deeper  parts,  near  and  remote,  have  often  been 
severely  bruised,  stretched,  or  torn. 

The  indications  of  treatment  are,  therefore,  essentially  modified. 
Aiter  controlling  the  hsemori-hiige  and  removing  all  foreign  substances, 
the  surfaces  of  the  wound  are  to  be  laid  gently  together ;  no  sutures  or 
3uihesive  plasters  being  employed  unless  their  utility  and  hazard  have 
been  carefully  considered.  The  wound  is  tlien  to  be  covered  with  a 
piece  of  lint  spread  with  simple  cerate,  and  this  is  to  be  secured  in 
place  by  a  few  light  turns  of  the  roller.  If  moderate  pressure  is 
required  to  control  the  oozing,  and  especially  if  it  seems  important  to 
elevate  the  temperature,  cotton-batting  should  precede  the  application 
of  the  roller.  These  wounds  demand  early  and  frequent  renewal  of  the 
dressings. 
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SbOTION  3. — ^PUNOTUEKD  WoUNDS. 

.Pnnctnred  wounds  of  the  limbs,  and  of  other  fleshy  portions  of  tlic 
1>ody,  Buch  as  are  made  by  sharp-pointed  instruments,  are  liable  to  l>e 
followed  by  the  formation  of  deep-seated  abscesses,  and  especially  by 
tetanns.  That  pus,  whenever  in  these  cases  it  is  formed,  should  become 
imprisoned,  cannot  be  a  matter  of  surjirise,  when  it  is  considered  that 
these  wounds  are  narrow  and  deep,  and  that  the  movable  character  of 
the  muscles,  fasciae,  and  integument  must  insure,  in  most  cases^  the 
formation  of  successive  valvular  septa,  interrupting  the  channel  of  thi 
wound  at  many  points.  The  greater  liability  to  tetanus  after  punctured 
wounds  is,  therefore,  in  part  due  to  the  imprisonment  of  effusions,  but 
especially  to  the  fact  that  nerves  and  tendons  are  often  penetrated,  but 
not  completely  divided,  leaving  them  in  a  state  of  tension  favorable  tr 
an  increase  of  irritation  and  of  inflammation. 

In  punctured  wounds,  also,  arteries  are  sometimes  tapped  without 
being  completely  severed ;  in  which  case  none  of  those  circumstances 
can  occur  which  determine  the  spontaneous  arrest  of  haemorrhage.  So 
that  these  accidents  are  frequently  followed  by  persistent  bleeding,  or 
by  traumatic  aneurisms. 

It  may  perhaps  be  inferred  from  what  has  been  said,  that  all  of  thia 
clafifi  of  wounds  demand  immediate  and  free  incisions,  in  order  that 
they  may  be  at  once  converted  into  open  incised  wounds ;  and  we  be- 
lieve some  surgeons  have  declared  this  to  be  the  only  proper  mode  of 
treatment.  There  are  two  objections,  however,  to  a  rule  so  violent  and 
rigorous.  First,  the  situation  and  relations  of  the  wound  often  render 
free  incisions  dangerous  or  even  fatal ;  and  second,  those  most  serious 
accidents  of  which  we  have  spoken  as  liable  to  occur  in  the  case  of 
punctured  wounds,  namely,  abscesses  and  tetaims,  and  which  one  might 
suppose  ought  to  be  very  frequent  complications,  are,  in  fact,  very  rare, 
and  not  generally  to  be  anticipated.  It  is  only  proper,  therefore,  to 
convert  a  punctured  wound  at  once  into  an  incised  wound,  when  the 
immediate,  intense,  and  persistent  pain  implies  the  puncture  of  a  nerve, 
or  the  free  and  persistent  bleeding  demands  the  ligation  of  an  artery. 
In  general  the  treatment  is  to  be  conducted  by  absolute  rest,  and  by  the 
use  of  such  other  means  as  are  known  to  most  effectually  control 
inflanmnation. 

The  treatment  of  punctured  wounds  of  the  thorax,  abdomen,  and 

joints  will  be  considered  in  connection  with  the  regions  in  which  they 

respectively  occur. 

Section  4. — Tooth  Wounds. 

Dr.  Gross,  in  his  excellent  system  of  surgery,  has  very  properly,  I 
think,  called  attention  to  the  grave  accidents  which  frequently  ensue 
njx)n  wounds  inflicted  by  the  teeth  of  animals,  and  which  are  supposed 
not  to  owe  their  gravity  to  any  poison  which  has  been  conveyed  into  the 
tissues. 

Bepeated  examples  have  come  under  my  observation  in  which  the 
bite  of  a  finger  or  of  the  thumb,  inflicted  by  an  enraged  person,  has 
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cansed  the  most  disastrous  consequences.  In  several  iustanoea  violout 
inilamniation,  with  necrosis  of  one  or  more  of  the  phalanges,  has 
resulted;  and  in  one  case  it  caused  death.  These  wounds  have  all 
belonged  to  the  class  of  either  punctured,  penetrating,  or  lacerated 
wounds ;  but  the  gravity  of  the  symptoms  has  constantly  seemed  out  of 
pmportion  to  the  character  of  the  lesion. 

The  same  thing  happens  pretty  often  from  the  bite  of  a  rat,  as  I  have 
had  occasion  to  know ;  and  Dr.  Gross  remarks  that  the  bite  of  the  dog 
cat,  and  horse  is  liable  to  be  followed  by  similar  results. 

Dr.  Gross  does  not  think  that  the  saliva  has  anything  to  do  with  the 
bad  effects  which  he  has  seen  ensue ;  yet  he  adds,  ^'  I  would  advise 
strongly,  that  the  part  should  be  well  cleansed  and  bathed  with  warm 
salt  water,  to  get  rid  of  any  saliva  and  any  other  matter  that  may  have 
been  deposited  by  the  teeth."  For  myself,  I  confess  to  a  strong  convio- 
tion  that  the  saliva  has  much  to  do  with  the  results  which  we  so  often  wit- 
ness in  these  cases.  The  saliva  of  many  persons,  and  especially  those 
salivary  and  other  deposits  which  gather  about  the  lower  teeth,  are  often 
exceedingly  foul ;  and  there  seems  little  reason  to  doubt  that  they  may 
be  capable  of  imparting  a  poisonous  influence  to  the  tissues  with  which 
they  are  brought  into  contact.  The  connection  between  the  buccal  se- 
cretions, salivary  and  others,  and  epithelioma  of  the  lower  lip,  to  which 
further  reference  will  be  made  hereafter,  tends  also  to  confirm  this  con- 
viction. 

These  wounds  should  not  only  be  thoroughly  cleansed  with  warm 
soap  and  water,  but  they  should  be  treated  from  the  beginning  by  warm 
water  fomentations  or  soft  poultices ;  while  complete  rest  should  be  en- 
joined, and  all  proper  measures  should  be  taken  to  diminish  the  general 
inflammatory  diathesis. 

Section  5. — Arbow  Wounds. 

The  weapons  formei-ly  employed  by  our  native  Indian  tribes  were 
the  bow  and  arrow,  the  scalping-knife,  and  the  hatchet.  At  pres- 
ent the  hatchet  is  much  less  used,  and  the  bow  and  arrow  have  been 
in  a  great  measure  superseded  by  the  rifle  and  musket.  To  a  very 
considerable  extent,  however,  the  arrow  is  still  employed  in  both  hunt- 
ing and  in  battle.  Indeed,  in  the  hands  of  an  expert,  at  a  short  range, 
the  arrow  is  nearly  as  effective  as  the  bullet.  The  usual  range  for  the 
effective  use  of  this  weapon  is  between  fifty  and  one  hundred  yards. 
It  possesses  one  marked  advantage  over  the  bullet :  it  strikes  its  victim 
silently,  and  gives  no  indication  where  the  foe  lies  in  ambush. 

The  bows  employed  by  the  North  American  Indians  are  usually 
trom  three  to  four  feet  in  length,  and  are  constructed  of  some  tough, 
elastic  wood,  such  as  willow,  ash,  or  hazel.  The  arrow  is  composed  of 
two  parts,  the  shaft  and  the  head.  The  shaft  is  made  from  the  dog^ 
wood  tree,  hickory,  elm,  or  reed;  sometimes  it  is  composed  of  twc 
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■ectioiiB,  the  feathered  extremity  being  made  of  reed,  and  about  one 
foot  of  the  other  extremity  being  made  of  hard  wood.  Their  leugtb 
varies  from  two  to  tliree  feet. 

Formerly  the  material  used  in  the  confltmetioii  of  the  head  was 
either  conchoJdal  chert,  hom-Btone, 
or  common  (jiiartz  ;  but  at  the  pres- 
ent time  most  of  the  tribes  use  soft 
hoop-iron.  In  length  tliey  \ar3- from 
one  inch,  or  even  lees,  to  three  inch- 
es; and  in  breadth  fi-om  half  to 
three- qnarters  of  an  incli  at  their 
base.  Some  are  quite  smooth  and 
sharp,  and  others  very  rough  and 
serrated  on  their  edges.  The  stem, 
or  neck,  is  usually  about  one  inch 
long. 

The  wounds  made  by  arrows  are 
usually  punctured  and  more  or  less 
lacerated.  Occasionally,  where  the 
arrow-head  is  made  of  iron  or  steel 
well  sharpened,  the  wounds  partake 
of  the  character  of  incised  wounds. 
They  are  sometimes  projected  with 
great  force,  and  either  transfix  the 
body  completely  or  fasten  them- 
selves quite  firmly  in  the  bone.  The 
wounds  made  by  arrows  are  liable,  therefore,  to  the  same  complications 
whi<Ji  have  been  mentioned  as  in  some  degree  peculiar  to  other  punc- 
tured wounds,  namely,  to  the  formation  of  suppurating  depots  and  to 
tetanus. 

There  is,  however,  in  the  case  of  arn>w-wounds  an  additional  source 
of  danger  and  of  embarrastiment.  The  arrow-heads  in  use  by  all  of 
our  native  tribes  of  Indians,  whether  made  of  metal  or  of  flint,  are 
expanded  at  the  base,  and  often  distinctly  barred ;  and  the  neck  is 
made  fast  to  the  shaft  by  being  thi-ust  into  a  slit,  and  by  then  binding 
it  in  place  with  cords  made  of  the  skin  or  tendons  of  animals.  AVhen 
one  of  these  arrows  has  buried  itself  l)eiieuth  the  skin,  the  tendinous 
thong  soon  s(jfteus  and  relaxes  by  the  abBi)rj»tioii  of  moisture,  and  the 
slightest  f^)r(;e  applied  to  tlie  shaft  is  often  suflicient  to  sepai-ate  it  from 
the  head  ;  but  if  it  is  important  to  remove  balls  which  have  lodged  in 
the  body,  it  is  still  more  inijMirtant  to  remove  these  missiles,  inasmuch 
as  they  are  larger,  and  much  more  irregnlar  upon  their  sujfaces.  In 
most  cases  the  wound  at  the  point  of  enti'ance,  and  in  the  fasciae  and 
muscles  through  wluch  the  arrow-head  has  passed,  has  contracted 
around  tlie  shaft  so  firmly  that  it  is  impossible  to  introduce  even  the 
smallest  instrument;  and   the  wound  must   be  enlai^ed  by  free  in- 
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ctsions,  from  the  surface  fairly  dowit  to  the  bsrb  before  it  can  be 
extra<:ted.  When  a  track  has  thus  been  made  for  its  exit  it  may  be 
seized  with  a  etroiig  pair  of  bullet  forceps  and  extracted ;  or  we  may 
succeed  in  embracing  the  expanded  portion  of  the  arrow-head  with  a 
loop  of  strong  wire  passed  through  a  double  canula,  and  by  turning  the 


canula  slightly  tlie  wire  will  be  made  to  embrace  it  more  firmly,  when 
it  may  be  extracted.  The  ingenious  contrivance  of  Assistant  Surgeon 
Bill,  U.S.A.,  recommended  by  liim  for  certain  arrow  wounds  of  the 
chest,  and  which  will  liereafter  be  described,  may  jierhaps  here  also 
serve  even  a  l)cttcr  ]iurpose  than  the  double  caniita.  It  must  be 
remembered  that  many  of  these  heads  ai-e  made  of  very  brittle  stones, 
wliieh  would  be  easily  broken  luidcr  tlie  strong  preseure  of  a  pair  of 


^Vhen  the  head  is  metallic  and  has  penetrated  the  bone,  the  point 
often  becomes  turned,  and  the  ditliculty  of  its  extraction  is  thus  greatly 
increased.  Bill  relates  that  in  the  case  of  a  man  shot  in  the  shaft  of 
the  humenis  by  an  arntw,  it  was  only  after  using  both  knees  as  a 
counter-extending    force   that   he   was   able   to   extract   the   weapon. 
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Surgeon  Clements,  U.S.A.,  reported  to  the  author  a  ease  in  which  an 

arruv  had  i:utiipletely  penetrated  the  iliuin,  and  he  was  obliged  to  exert 

his  utmost   strength  several   times,  with  a  pair  of   dentist's  forceps, 

f^  j^  yjg  ,5  hefore  lie  could  extract  it.     In  anotlier 

i»  case    the    arrow-head    had   entered    the 

Wfc^  acapnia,  and  at  the  expiration  of  three 

^^^        nKiiithe  he  cut  down  to  the  Ixine  and  re- 
^flft        moved  it  witli  a  pair  of  forceps ;  but  not 
^jW^     without  the  employment  of  considerable 
JI8H    force.     He  then  found  that  it  had  been 
amS     douhled  or  bent  upon  itself  at  two  points, 
/^^B     the  extreme  point  being  clinched  under 
(^^^      the  bone.'  (Fig.  15.)     Specimen  4,45^.  ^ 
w  S,  A.  Medical  Museum. 

Whenever  it  can  be  ascertained,  eitlier 
from  an  examiuation  of  the   EujHirficial 
wound  by  the  pnjbe  or  bj'  the  finger,  in 
Amw-iHd  Id  oionaiu- a».  what  position  tlie  an'Ow-liead  has  entered 

tlie  bone,  it  may  soiiietimes  be  loosened 
by  carefully  nxjking  the  shaft  in  the  direction  of  the  long  transverse 
diameter  of  the  head.  If  in«»ved  in  the  oj)|x)site  direction  it  will  bend 
ur  break.  Indeed,  when  other  means  liave  failed  to  dctennine  the 
jHJsition  of  the  transverse  diameter  of  tlie  head,  the  sensation  con- 
leyed  to  the  liugent  by  a  slight  rocking  of  the  sliaft  may  enable  the 
surgeon  to  decide  this  point. 

It  has  been  said  that  the  relations  of  the  flat  surface  of  the  arrow  to 
it*  shaft,  may  be  determined  by  the  lateral  mark  or  longitudinal  gniove 
upon  tlie  shaft,  since  it  has  been  ailinned  to  be  the  practice  of  Indians 
to  make  this  groove  upon  those  sides  of  the  shaft  which  are  at  i-ight 
angles  with  the  flat  surface  of  the  head.  1  have  in  my  possession  a 
large  number  of  shafts  and  arrow-heads  from  various  North  Ameri- 
can tribes,  and  1  find  that  uiauy  of  them  are  not  grooved  at  all ;  and  tliat 
among  those  that  are  thus  marked  there  is  the  greatest  variety  in  the 
relative  position  of  tlie  mark  and  tlie  head,  and  tliis  too  even  among 
an-ows  whicli  belong  to  tlie  same  tribes ;  and  I  conclude  that  the 
grooves,  whicli  are  sometimes  straight  and  soinetiinea  winding,  are  prob- 
abiy  either  mere  matters  of  fancy,  or  that  they  are  only  private  marks. 
Nor  do  I  find,  as  other  writers  have  aflirmed  to  l>e  the  case,  tliat  tliere 
is  any  luiiform  relation  between  the  slit  on  the  end  of  the  ari-ow  which 
receives  the  bow-string,  and  the  dispositii.m  (if  the  surfaces  of  the  arrow- 
heads. 

t)ccasionally  a  metallic  arrow-head  inipiiigiiig  uiwn  tlie  side  of  a 
Ixme  is  driven  between  the  periosteum  and  Ixme,  and  liciids  as  it  pro- 
gnoses, so  as  to  make  the  circuit  of  a  considerable  portion  of  the  circum- 

Trtatiie  on  Ml  Surgtrf.    By  theutthor.    p.  S30.    Baillitire  Brae.  :  New  York,  I86S 
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ference  of  the  bone.  Bill  relates  two  cases  of  this  kind,  one  of  which 
was  upon  the  ulna  and  the  other  upon  the  fibula ;  and  Kennou  relates  a 
similar  case  in  which  the  iron  had  become  bent  around  the  femur. 

When  an  arrow  strikes  the  calvarium  at  right  angles  with  tlie  sur- 
face, and  at  short  range,  it  usually  penetrates  the  bone,  but  not  to  a 
great  depth ;  yet  sufficiently  deep  to  cause,  in  some  cases,  symptoms  of 
compression,  which  are  usually,  however,  relieved  on  withdrawing  the 
arrow.  If  they  were  not  thus  relieved  it  might  pi'oiKjrly  be  inferred 
that  a  small  fragment  of  the  inner  plate  had  been  thrust  inwards,  and 
that  the  trephine  ought  to  be  employed.  In  a  few  cases  arrows  have 
been  known  to  penetrate  the  skull  completely.  When  arrows  penetrate 
the  bones  of  the  face  they  bury  themselves  to  a  great  depth  and  often 
cause  very  troublesome  haemorrhage. 

The  intercostal  spaces  do  not  generally  admit  an  arrow-head  of  the 
ordinary  size,  unless  it  entei-s  with  its  longest  diameter  more  or  less 
parallel  to  the  axes  of  the  ribs ;  consequently  a  pretty  large  proportion 
of  thoracic  arrow  wounds  are  superficial.  Arrows  received  upon  the 
thoracic  parietes  are  often  deflected,  the  head  being  found  remote 
fn)m  the  point  of  entrance.  In  a  case  rejx)rted  to  the  author  by  Sur- 
geon Jos.  K.  Smith,  U.S.A.,  the  arrow-head,  having  struck  the  sternum, 
was  found  buried  to  the  depth  of  half  an  inch  in  the  head  of  the 
humerus. 

If  the  arrow-  has  fairly  penetrated  the  chest,  the  extraction  of  it» 
head  is  a  matter  of  the  greatest  moment ;  yet  it  is  seldom  that  it  can 
be  safely  accomplished.  If  the  shaft  has  become  detached,  very  little 
or  no  hope  of  a  removal  of  the  head  can  be  entei-tained  ;  unless  it  hap- 
pens to  lie  near  the  surface,  or  the  shaft  is  broken,  and  that  portion 
which  is  attached  to  the  head  can  be  felt.  So  long,  however,  as  the 
head  remains  ccmnccted  with  the  unbroken  shaft  success  is  possible.  In 
such  cases  Bill  suggests  that  a  piece  of  well-annealed,  large-sized  iron 
suture-wire  be  employed  as  a  loop,  to  entangle  the  head  and  fasten 
it  more  securely  to  the  shaft,  before  attempting  the  extraction.  Ills 
mode  of  using  the  w^ire  is  as  follows : — The  two  ends  of  the  wire  are 
passed  through  the  opposite  tubes  of  a  Cogshill  wire-twister,  or  of  a 
long  double  canula.    The  loop,  having  received  one  twist  upon-  the  end 

Fig.  16. 


Cogshill  Wire-twi«tor,  with  the  win  loop  rea<iy  for  nae. 


of  die  instrument,  and  being  deflected  to  a  right  angle  with  tlie  shaft,  !& 
slipped  over  the  feather-end  of  the  arrow-shaft,  and  carried  down  to 
the  head  and  made  to  embrace  it ;  when  by  drawing  upon  one  end  of 
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the  wire  it  i&  made  fast  to  the  shaft,  and  by  traction  n}X)n  the  instro- 
ment  and  shaft  at  the  same  moment,  the  head  is  withdrawn.  The  sno- 
oess  of  this  method  must  depend  npon  the  surgeon's  ability  to  enlarge 
the  track  of  the  wound  sufficiently  to  admit  the  wire  and  instrument| 
and  upon  his  address.  A  failure  may  pix^perly  be  anticipated,  but  in 
the  absence  of  any  better  method,  it  deserves  a  trial. 

Arrow  wounds  of  the  abdomen  are  exceedingly  fatal ;  and  the  rule 
which  most  military  surgeons  have  adopted  in  relation  to  gunshot 
wounds  of  the  abdomen,  or  wounds  made  by  rifle-balls,  namely,  that  it 
10  improper  to  search  for  the  missiles,  save  in  rare  and  exceptional  cases, 
cannot  be  applied  to  wounds  made  by  arrows.  Arrow-heads  must  be 
found  and  removed  if  possible ;  and  the  lesions  of  the  viscera  must  be 
subsequently  managed  by  sutures  or  otherwise,  according  to  the  neces- 
sities of  the  case. 

The  following  rdauinS  of  the  cases  reported  by  Bill  will  give  a  very 
fair  idea  of  the  relative  fatality  of  these  accidents,  in  reference  to  the 
regions  of  the  body  in  which  tiiey  may  occur,  and  in  comparison  with 
ballet  woimds  of  the  same  parts  of  the  body  :— 

Upper  extremities,  28  cases;  one  death.  Lower  extremities,  6 cases; 
one  death.  Head,  superficial,  2  cases ;  no  deaths.  Head,  penetrating 
the  skull,  3  cases ;  2  deaths.  Spinal  marrow,  1  case ;  died.  Thorax, 
superficial,  9  cases;  no  deaths.  Thorax,  penetrating  the  lung,  6  cases; 
4  died.  Thorax,  penetrating  the  heart,  2  cases ;  both  died.  Abdomen, 
intestines  not  wounded,  6  cases ;  3  died ;  but  of  tliesc,  one  died  from  a 
gunshot  wound.    Abdomen,  intestines  wounded,  15  cases ;  all  died. 

It  will  be  observed  that  the  largest  immbers  of  wounds  are  in  the 
upper  extremities ;  which  circumstance  Assistant  Surgeon  Bill  ascribes 
to  the  fact  that  the  arrow  may  be  seen  as  it  approaches,  and  the  arm  is 
oaturally  raised  to  ward  off  the  missile.  It  is  probably  in  part,  also,  due 
to  the  fact  that  in  Indian  warfare  it  is  customary  to  conceal  as  much  of 
the  body  as  possible,  while  in  the  use  of  his  weapons  the  soldier  neces- 
sarily exposes  his  arms. 

The  fatality  of  these  wounds  in  the  head  and  extremities  is  alx>ut 
equal  to  the  fatality  of  wounds  in  the  same  parts  inflicted  by  roimd 
balls ;  but  in  the  case  of  penetrating  wounds  of  the  chest  and  abdomen 
the  fatality  is  greater  than  in  wounds  of  the  same  parts  by  round  or 

rife  balls. 

The  abstract  of  the  returns  of  cases  of  gunshot  and  arrow  wounds, 

made  by  six  of  the  medical  officers  in  the  Kandyou  provinces  of  Ceylon, 

Jnring  the  insurrection  of  1817  and  1818,  shows  that  of  twenty-two 

/nznshot  injuries  of  the  extremities  none  died ;  and  of  twenty-five  arrow 

TToniids  of  the  exti'emities  none  died.'     The  conical  ball  was  not  then 

in  use.      This  may  be  accepted,  therefore,  as  in  some  measure  a  con- 

SnoBtiorx  of  the  observations  made  by  our  own  surgeons. 

1  {hffSUnsa  ofMOiiary  Burgery^  Yxj  Sir  Oeoxge  BaUinn^l.    Edinbozgh,  1855. 
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OonsideriDg  the  comparatiYely  harmless  nature  of  arrow  wounds  ei 
the  extremities,  and  the  nearly  fatal  character  of  all  penetrating  wounds 
of  the  chest  and  belly  made  by  these  weapons,  Assistant  Surgeon  Bil] 
makes  the  following  sensible  remarks  and  suggestions :— "  The  Indians 
have  a  method  of  dressing  bull's  hide  for  shields  for  themselves,  which 
renders  it  arrow-proof.  A  cuirass  made  of  such  material,  protecting 
the  whole  trunk  before  and  behind,  need  not  weigh  more  than  eight 
or  ten  pounds,  and  by  means  of  it  a  soldier  could  enter  an  Indian  fight 
with  a  fair  chance  of  escaping  death."  The  Mexicans  on  entering  into 
a  fight  with  Indians  always  wrap  many  folds  of  a  blanket  aroimd  the 
abdomen,  and  thus  no  doubt  secure  a  certain  degree  of  immunity ;  but 
Surgeon  Joseph  K.  Smith  in  a  communication  to  the  author  relates  the 
following  case :— "  A  bugler,  during  an  Indian  fight,  chased  an  Indian, 
firing  at  him  with  his  revolver.  When  about  six  feet  from  the  Indian, 
the  latter  turned,  drew  his  arrow  to  the  head  and  shot  The  bugler 
was  on  horseback,  and  had  his  big  army  overcoat  rolled  up  tightly 
like  a  rope,  and  tied  to  the  front  of  his  saddle.  The  arn)w  passed 
through  this  mass  of  cloth,  and  entered  his  groin,  passing  several 
inches  into  his  body.  The  soldier,  however,  recovered  with  but  little 
trouble." 

There  is  one  more  suggestion  made  by  Assistant  Surgeon  Bill,  which 
deserves  to  be  repeated,  namely :  that  in  all  coimnands  engaged  against 
the  Indians,  an  order  should  be  issued  warning  the  men  of  the  danger 
of  attempting  to  extract  an  arrow  themselves  when  the  assistance  of  a 
surgeon  can  be  obtained. 

PoiBoned  Arrows. 

No  doubt  many  savage  tribes  have  practised  poisoning  their  anx)W8, 
in  order  to  render  the  wounds  inflicted  by  them  more  certainly  fatal ; 
but  the  extent  to  which  this  practice  has  been  carried  has  probably 
been  greatly  exaggerated ;  and  among  the  North  American  Indians  it 
is  almost  unknown.  Surgeon  Edgar,  U.S.A.,  thinks  it  is  confined  to 
the  ti-ibes  inhabiting  the  mountainous  regions  watered  by  the  Pitt 
Eiver,  one  of  the  northern  branches  of  the  Sacramento.  These  people, 
it  is  said,  grind  the  dried  head  of  a  rattlesnake  into  an  impalpable 
powder,  which  is  then  mixed  with  the  putrid  blood  and  flesh  of  a  dog, 
and  into  this  the  points  of  their  arrows  are  dipped. 

Acting  Assistant  Surgeon  Belden  confirms  this  statement  in  relation 
to  the  Paioutes,  a  hostile  tribe  on  the  Pitt  River,  Oregon ;  but  he  informs 
me  that  the  method  of  procuring  the  poison  is  to  irritate  the  rattlesnake 
until  he  bites  himself,  and  that  they  then  kill  and  boil  it ;  adding  to 
this  various  other  processes  intended  to  concentrate  the  poison.  Bill 
admits  also  that  poisoning  the  arrows  used  in  battles  is  occasionally 
pi*actised  by  the  Indians,  and  relates  the  manner  in  which  the  poison 
is  procured,  according  to  the  testimony  of  a  Moquis  Indian.     The  liver 


UUKSUOT    WOUK0S.  73 

of  some  anitnal  is  exposed,  and  a  rattlesnake  compelled  to  in^rt  Iuh 
faiig  iuto  it.  The  animal  in  then  at  ouce  killed,  tliu  liver  removed  and 
wrapped  up  iu  tlie  ekiti  aud  buried.  After  seven  or  eight  dav^  the 
btuidle  ia  dug  up,  and  the  arruw-headd  dipped  in  the  putrescent  niase; 
when  the  pointd  have  dried,  they  arc  dip[>ud  in  blo<xl,  dried  ngttin,  and 
then  laid  aside  for  use. 

Wliether  practised  much  by  the  Indians  or  not,  it  is  evident  that  tJie 
MiTowa  seldom  convey  jxiisou  to  the  woimda  wliith  they  inflict.  Among 
Mvehty-fiix  cases  of  arrow  wonuds,  received  from  Kavahoe,  Apache, 
and  Utah  Indiana,  Bill  found  no  case  of  poisfming  in  the  hnmau 
sabject,  and  in  one  instance  only  had  he  evidence  that  an  animal 
was  thua  poisoned.  A  horse  was  shot  in  the  flank  with  an  arrow, 
and  died  in  the  course  of  the  same  night  witli  evident  sytn})t<ims  of  jHii- 
«oniug ;  and  this  is  the  only  case  of  deatli  from  this  cauiie  that  I  liave 
found  reported. 

SitonoN  6. — GuNrtiioT  AVo^■^Jl>s. 

Under  the  name  of  gituslifit  are  included  all  fhosie  wmmds  which 
are  caused  by  iTkissiles  projected  by  the  elwtic  power  of  gini]K>wder,  ur 
other  exploaive  mixtures.  These  missiles  ai-e  all  more  or  k'ss  obtiiso, 
and  they  are  propelled  with  groat  velocity  and  p>wer.  Tlie  wounds 
intlicted  by  them  are,  therefore,  in  most  cases,  contused,  lacerated,  nn^I 
penetrating ;  and  are,  in  general,  subject  to  the  same  laws  which  govern 
the  progress  and  treatment  of  all  other  wounds  belonging  to  these 
scverul  classes.  There  are,  however,  certuin  iMiints  of  difference,  suf- 
ficient to  demand  for  them  a  separate  consi<1cr:Ltion. 

The  projectiles  employed  by  civilized  nfitions  iik  modern  warfare  ai-e 

sniall-ehot,  bullets,  ronnd  or  conical,  shrapnel,  grape  or  cimiKtcr,  cliain 

or  bar  shot,  shell,  hand-grenades,  slugs,  solid  cannon-balls;  and  to  the 

na.  IT.  Pig;  iR.  Fie.  19,  Fig.  30. 


injnries  inflirted  by  these  mis,sik>s  we  may  add:  the  wounds  <rftnRe<1  by 
^^pte  powder  itwelf,  by  fragments  of  vrmA  or  of  st.nie,  by  iioi-tions  of  the 
^^^^^Mf  the  clothing  of  some  other  person,  etc.  ijy  far  the  hirgest 
^^^^^^^^  of  wonuds,  however,  arc  caused  by  the  ball  or  bidlet :  cither 
^^^^^^^'  i>all  or  the  cylindro-conoidal ;  and  since  the  Crimean  war  the 
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latter,  termed  iisnally  the  conical  ball,  has  almoet  entirely  superseded 
the  former.  At  the  commencement  of  the  late  rebellion,  both  Federals 
and  Confederates  were  obliged  to  employ,  more  or  less,  the  round  ball 
but  these  were  soon  substituted  by  the  conical,  and  in  the  latter  yean 
of  the  war  both  armies  were,  in  general,  well  supplied  with  conical  balls; 
the  Federals,  however,  to  a  greater  extent  tlian  the  Confederates. 

The  round  ball  most  lately  in  use  by  our  army  weighed  387  grains. 
Tlie  rifles  were  generally  the  Enfield,  the  Austrian,  and  the  Springfield ; 
and  the  conical  balls  with  which  they  were  loaded  weighed  respectively 
450,  460,  and  500  grains. 

Other  nations  employ  balls  of  various  sizes  and  construction,  the 
largest  known  to  the  author  used  in  small  anns  being  the  Kussian. 
which  is  said  to  weigh  940  grains. 

A  proper  estimate  of  tlie  power  and  velocity  of  the  conical  ball  wiU 
be  obtained  from  the  statement  that,  when  fired  from  a  Springfield 
rifle,  with  a  charge  of  sixty  grains  of  powder,  it  will  penetrate,  at  200 
yards,  eleven  one-inch  pine  planks,  separated  from  each  other  by  inter- 
vals of  one  inch  and  a  half ;  and  at  the  distance  of  1,000  yards  it  pene- 
trates completely  one  such  plank,  and  entei-s  a  second  to  tlie  depth  of 
one-quarter  of  an  inch.  ^ 

The  round  ball,  having  less  momentum,  is  liable  to  be  deflected  either 
at  the  point  of  contact  with  the  surface  of  the  body,  or  in  its  passage 
through  the  various  structures  of  the  body ;  but  the  conical  ball,  with 
increased  weight  and  velocity,  meets  with  little  resistance  from  any 
portion  of  the  human  frame,  at  the  ordinary  range,  and  is  seldom  turned 
aside,  but  passes  straight  through,  crushing,  tearing,  and  comminuting 
everytliing  which  opposes  its  progress.  The  wounds  of  entrance  and  of 
exit  correspond  in  most  cases  with  the  traject  of  the  ball  before  it  has 
entered  the  body.  A  few  exceptions  only  are  from  time  to  time 
observed ;  for  example,  in  the  Army  Medical  Museum  at  Washington  is 
a  conical  ball  marked  4,622,  which  entered  on  one  side  of  the  thoracic 
parietes,  and  after  making  the  semicircuit  of  the  body,  emerged  at  a 
corresponding  point  upon  the  opposite  side. 

Such  eccentricities  occur  most  often,  however,  when  the  force  of  the 
ball  is  nearly  expended;  and  I  have  happened  to  see  a  few  examples  of 
this  kind,  in  which  a  conical  ball  has  been  found  at  a  point  quite 
remote  from  its  point  of  entrance,  and  wholly  out  of  the  line  of 
trajectory. 

The  wounds  made  by  conical  balls  are  usually  irregidar  in  shape  at 
the  points  of  entrance  and  exit;  the  entrance  being  indicated  sometimes 
by  a  mere  slit ;  or  it  is  irregularly  round  or  oval,  or  broadly  lacerated ; 
oi^.casionally  it  is  round  and  smooth,  as  if  made  by  a  round  ball.  The 
wound  of  exit  is  almost  always  larger  and  still  more .  irregular  in 
form.  The  track  of  the  wound  is  also  somewhat  conical  in  form, 
that  is,  it  gradually  widens  from  the  point  of  entrance  to  the  Doint 
of  exit. 
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Wounds  made  by  round  balls  are  pretty  uniformly  round  at  the  point 
af  entrance,  not  larger  than  the  diameter  of  the  missile,  and  usually  a 
little  depressed,  with  somewhat  abraded  or  discolored  margins.  The 
point  of  exit  is  a  little  larger  than  the  point  of  entrance,  occasionally 
Slightly  irregular  in  form,  and  the  edges  are  often  perceptibly  everted 
or  pushed  outwards. 

Treatment. — If  a  ball  has  passed  clean  through  the  body,  and  other 
pressing  indications,  such,  for  example,  as  the  arrest  of  haemorrhage,  are 
not  present,  the  first  duty  of  the  surgeon  is  to  inquire  whether  the  ball 
has  been  found.  If  it  has  lodged  near  by,  or  is  found  caught  in  the 
clothing,  the  force  of  the  ball  was  nearly  spent  when  it  entered  the 
body,  and  certain  important  inferences  may  be  drawn  regarding  the 
nature  of  the  wound.  Arteries  lying  in  the  track  of  the  wound  are  less 
likely  to  have  suffered  destructive  contusion ;  bones,  if  hit,  may  not 
have  been  broken,  or  at  least  they  are  probably  not  comminuted.  The 
ball  itself  is  next  to  be  examined,  to  determine  if  any  portion  of  it  has 
been  left  in  the  track  of  the  wound.  Its  surfaces  are  to  be  carefully 
observed,  to  decide  from  such  indentations  or  facets  as  may  exist^ 
whether  it  has  impinged  upon  a  bone  obliquely,  or  whether  it  has  struck 
squarely  and  forcibly,  since  in  the  latter  case  the  bone  is  probably  bro- 
ken into  many  fragments,  and  perhaps  extensively  fissured  ;  so  that  the 
condition  of  the  ball  itself  might  almost  be  sufficient  to  decide  the  ques- 
tion of  amputation.  lu  one  case  I  have  seen  a  thin  scale  detached  from 
the  surface  of  a  leaden  ball,  and  left  in  the  wound ;  and  balls  are  not 
unfrequently  split  into  two  fragments  of  nearly  equal  size. 

The  clothing  should  be  carefully  examined  on  the  side  where  the  ball 
has  entered,  to  ascertain  whether  any  portion  has  been  carried  into  the 
wound. 

If  either  a  fragment  of  the  ball  or  any  portion  of  the  clothing  is  sup- 
posed to  remain  in  the  wound,  they  are  to  be  immediately  sought  for. 
Cloth  can  only  be  detected  with  tlie  fingers ;  and  it  is  most  likely  to  be 
found  near  the  point  of  entrance.  The  fragment  of  a  ball  is  more  oftei> 
found  near  the  point  of  exit,  since  the  ball  which  enters  whole  can  only 
be  divided  by  contact  with  bone.  Loose  fragments  of  bone  are,  also^ 
found  only  on  the  side  nearest  the  place  of  exit. 

The  mode  of  di'essing  the  wound  will  vary  somewhat,  according  to 
the  circumstances  of  the  case;  the  general  principles  of  treatment  being 
the  same  as  for  contused  and  penetrating  wounds  of  any  other  kind. 

As  a  rule,  there  is  no  better  application  than  a  fold  of  sheet  lint  mois- 
tened with  cool  water,  and,  if  necessary,  retained  in  place  by  a  single 
turn  of  a  roller.  If,  however,  such  support  is  not  required,  it  will  be 
better  to  allow  the  moistened  lint  to  rest  lightly  upon  the  surface* 
This  should  be  changed,  or  moistened  sufficiently  often  to  prevent  its 
be4K)ming  dr}\  On  the  field,  where  lint  is  not  always  to  be  obtained,  a 
piece  of  a  flannel  shirt,  or  of  a  blanket  or  overcoat,  make  excellent  sub- 
stitutes.    If  the  dressings  cannot  for  any  reason  be  often  moistened,  a 
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piece  of  lint  covered  with  simple  cerate  is  preferable;  and  if  the 
patient  is  to  be  moved  any  distance,  especially  if  the  removal  is  to  be 
effected  in  rude  conveyances,  over  rough  roads,  it  contributes  greatlj 
to  the  comfort  of  the  patient  to  surround  the  limb,  after  applying 
the  lint  and  cerate,  with  sheets  of  cotton-batting,  enveloping  the  whole 
in  a  roller. 

A  ball  which  has  entered  the  fleshy  portions  of  the  body  and  has  not 
passed  entirely  through,  may  possibly  lie  very  near  its  point  of  entrance, 
but  such  examples  are  exceedingly  rare.  It  is  even  possible  that  it  may 
have  entered,  and  have  been  withdrawn  with  portions  of  the  clothing 
which  have  been  driven  before  it ;  or  it  is  thought  that  it  may  some- 
times enter  and  escape  at  the  same  orifice,  by  rebounding  from  a  super- 
ficial bone  with  which  it  has  come  in  contact ;  yet  I  confess  I  have 
never  seen  such  a  case. 

In  a  pretty  large  pi*oportion  of  cases  these  missiles,  whether  the 
round  ball  or  the  conical,  will  be  found  immediately  under  the  skiny 
upon  the  side  of  the  body  or  limb  opposite  the  point  of  entrance, 
and  in  the  line  of  its  original  course.  Examples  of  delation  from 
this  line,  as  has  already  been  stated,  occur  much  oftener  with  the  round 
than  with  the  conical  ball. 

The  search  for  the  ball  may,  therefore,  properly  be  commenced  by  a 
careful  examination  of  the  body,  or  of  the  limb  upon  the  side  directly 
opposite  its  entrance;  and  it  deserves  to  be  mentioned,  that  while  the 
ball  may  be  felt  and  recognized  by  light  touches  of  the  fingers,  it  is  often 
overlooked  if  the  examination  is  made  rudely;  or  if  it  is,  under 
rude  manipulation,  for  a  moment  felt,  it  is  apt  to  be  immediately  lost 
again  by  being  displaced,  and  perhaps  thrust  inwArds  along  the  track 
of  the  wound. 

In  the  case  of  a  conical  ball  there  is  a  very  uniform  disposition  of  its 
long  axis ;  indeed  among  all  the  conical  balls  that  I  have  extracted  from 
under  the  skin,  opposite  to  and  remote  from  the  point  of  entrance,  in 
recent  accidents,  I  do  not  remember  to  have  ever  found  one  lying  with 
its  apex  directed  towards  the  skin, — that  is  to  say,  with  its  long  axis  at 
right  angles  with  the  surface ;  only  that  I  must  except  those  cases  in 
which  a  ball  has  passed  through  the  chest,  and  it  is  found  presenting 
between  the  ribs  upon  the  opposite  side. 

The  position  in  which  the  conical  ball  is  so  constantly  found,  suggests 
an  explanation  of  the  great  size  and  lacerated  appearance  of  tlie  wounds 
made  by  tliese  missiles,  which  seems  far  more  rational  than  that  usually 
given.  It  has  been  tliought  to  be  due  to  the  rotatory  motion  of  the  ball 
upon  its  own  axis,  in  consequence  of  which  the  tissues  have  been  sup- 
posed to  be  twisted  around  the  ball,  as  they  nii<(lit  be  around  a  gimlet 
or  an  auger.  The  explanation  is  unsatisfactory  ;  and  I  prefer  to 
think  that  the  peculiar  features  of  these  wounds  are  due  to  the  tilting 
of  the  missile  after  it  has  struck  the  body,  in  consequence  of  which  it 
tumbles  and  plunges  through  broadside.     The  fact  that  the  sides  of 
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the  ball  are  nearly  as  often  battered  and  distorted  by  contact  with  bone 
as  the  apex,  affords  some  confirmation  of  this  opinion ;  but  perhaps  the 
l>est  evidence  is  found  in  the  fact  which  I  have  pretty  frequently  ob- 
lAcrved,  that  a  conical  ball  sometimes  causes  wounds  which  cannot  be 
distinguished  from  those  made  by  round  balls;  both  the  woimd  of 
entrance  and  the  wound  of  exit  being  small  and  round.  In  such  a 
case  I  have  supposed  the  ball  passed  through  without  being  tilted. 

When  the  ball  is  discovered,  tlie  surgeon  should  take  care  to  grasp  it 
firmly,  if  possible,  between  his  fingers  and  thumb,  and  make  a  long  and 
bold  incision  upon  it,  permitting  the  knife  to  enter  fairly  into  the 
sul)stance  of  the  ball,  so  as  to  divide  at  once  tliose  little  firm  bands  of 
connective  tissue  which  are  drawn  deep  into  all  the  grooves  and 
depressions  of  tlie  missile. 

In  this  case,  also,  the  ball  should  be  subjected  to  careful  examination, 
to  determine  whether  any  portion  remains ;  and  with  the  farther  pur- 
pose of  deciding  whether  the  bone  has  been  struck,  or  to  what  extent 
it  may  be  supposed  to  have  been  injured. 

When  the  missile  cannot  be  detected  upon  the  side  opposite  its  point 
of  entrance,  an  examination  of  the  wound  must  be  instituted  ;  first,  if 
practicable,  with  the  finger,  as  being  more  intelligent  than  a  probe ; 
and  afterwards,  if  necessary,  by  the  probe.  For  this  purpose  a  long 
gunshot  probe  is  generally  employed.  A  large,  tolerably  firm  probe, 
with  a  bulbous  or  olive-shaped  extremity,  is  always  to  be  preferred,  as 
being  less  likely  to  go  astray  from  the  track  of  the  wound,  and  as  being 
more  sensitive  to  tlie  resistance  offered  by  a  solid  metallic  body  than  a 
light  and  flexible  probe.  In  case  the  ball  has  entered  the  skull,  thorax, 
or  abdomen,  the  mode  of  procedure  will  require  special  consideration. 

If  it  become  necessary  to  distinguish  between  a  leaden  ball  and  bone, 
Xelaton's  probe,  having  a  smooth  porcelain  bulb  attached,  seldom  fails 
to  furnish  the  desired  information.  This  probe  I  have  modified  some- 
what, by  diminishing  a  little  the  size  of  the  bulb,  so  that  it  may  be  used 
in  the  search  for  small  shot ;  and  by  giving  to  the  bulb  a  pear  or  egg 

Fig.  ai. 


Author's  Compound  N61aton  probe. 


shape,  the  small  end  of  which  is  attached  to  the  shaft  of  the  probe,  in 
order  that  it  may  be  more  easily  withdrawn  from  contracted  channels. 
I  have  also  had  the  instrument  made  in  sections,  united  by  a  male  and 
female  screw,  in  order  that  they  may  be  separated  and  placed  in  a 
pocket^ajne.  The  section  attached  to  the  bulb  is  of  steel,  and  the 
other  section  is  of  silver,  formed  like  an  ordiuary  probe.     For  the  sake 
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of  convenience,  I  have  also  a  third  section  constructed  as  a  grooved 
director,  which  may  be  attaclied  at  pleasure  to  the  Kelaton  probe. 

The  porcelain  bulb  being  brought  into  contact  with  the  leaden  ball 
and  turned  upon  itself,  receives  a  delicate  impression,  which  remains 
after  the  blood  is  removed  by  washing  in  water,  but  which  is  easily 
effaced  by  soap  and  water  or  by  a  piece  of  cloth.  This  instrument  is 
equally  serviceable  in  detecting  a  fragment  of  iron  which  has  become 
oxidized,  by  leaving  upon  the  bulb  the  mark  of  iron  rust. 

Dr.  V.  Gtelisch,  of  Los  Angeles,  California,  has  suggested  that  when  a 
Nelaton's  probe  cannot  be  obtained,  and  it  is  desired  to  distinguish  be- 
tween lead  and  other  substances,  a  probe  made  of  white  pine  makes  an 
excellent  substitute.*  Mr.  De  Wilde  and  others  have  sought  to  accom- 
plish the  same  purpose  by  the  use  of  an  electric  probe  and  forceps, 
through  which  a  circuit  is  established  when  bi-ought  into  contact  with 

the  metal.' 

A.  H.  Bell,  Ph.D.,  read  a  paper  before  the  American  Association  for 
the  Advancement  of  Science,  at  Montreal,  August,  1882,  in  which  he 
described  fully  certain  modifications  recently  made  by  him  in  the  "in- 
duction balance,*'  for  the  detection  of  metallic  bodies  in  the  human 
body.  In  this  paper  are  described  two  successful  experiments  made  by 
Mr.  Bell  in  my  oflSce  Oct.  7,  1881.  In  the  first  case,  that  of  Gen. 
Calvin  C.  Pratt  wounded  at  the  battle  of  Gaines  Mills,  June,  1862,  the 
situation  of  the  ball,  previously  thought  to  be  in  the  right  antrum,  was 
easily  recognized,  and  the  diagnosis  was  confirmed.  In  the  second  case, 
that  of  Col.  B.  F.  Clayton,  wounded  at  Cedar  Mountain  Aug.  9,  1862, 
the  ball,  which  had  never  been  removed,  was  supposed  by  his  surgeon  to 
have  lodged  in  the  muscles  of  the  back,  under  the  superior  angle  of  the 
scapula.  But  the  responses  of  the  induction  balance  clearly  indicated  to 
all  who  were  present,  including  several  of  our  most  experienced  surgeons, 
that  it  was  situated  in  front,  a  little  to  the  left  of  the  sternum,  between 
the  third  and  fourth  ribs,  not  far  from  its  point  of  entrance.' 


Light  Bullet  Forceps,  reoommended  by  the  author. 


The  distance  within  which  the  presence  of  metallic  substances  can  be 
detected  by  this  instrument  probably  does  not  exceed  two  inches;  but 
Mr.  Bell  entertains  a  hope  that  it  may  be  so  improved  as  to  increase  the 
range  of  its  usefulness,  and  even  in  its  present  form  its  utility  in  certain 
cases  is  indisputable. 


»  GelLsoh.     Pticifw  Mrfftnil  and  Surf/irtilJournuf,  October,  1860. 
■  De  Wildo.    Malidil  Tlmea  and  Gazette.     1SG7. 
»  Medical  Gazette,  Oct.  13,  1881. 
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For  the  purpose  of  extracting  the  ball  a  great  variety  of  forceps  have 
been  devised  by  ingenious  instrument-makers  and  by  others,  most  of 
which  are  unsuited  to  the  purposes  for  which  they  were  designed. 
The  truth  is,  that  forceps  of  any  kind  are  rarely  needed  in  the  extrac- 
tion of  balls  ;  and  that  in  most  of  the  cases  in  which  they  are  needed,  a 
pair  of  common  dressing  forceps  are  sufficient.  For  exceptional  cases, 
however,  there  may  be  required  a  pair  of  long,  slender  forceps,  serrated 
at  their  extremities,  about  7i  inches  in  length,  and  which  will  occupy  bs 
little  space  as  possible  in  the  wound.  These  will  serve  for  the  extraction 
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strong  Ballet  Forceps,  recommended  by  the  author. 


of  balls  lying  deep  in  the  track  of  a  wound,  and  not  tightly  impacted 
in  bone  or  other  tissues.  For  the  extraction  of  balls  lodged  in  bone 
there  may  be  also  occasionally  needed  forceps  of  greater  size  and 
ftrength ;  and  for  this  purpose  I  have  had  constructed  forceps  of  tho 
6ame  length  as  the  preceding,  with  strong  blades,  straight  and  serrated 
also  at  the  extremities,  the  pivot  being  placed  near  the  distal  extremity 
of  the  instrument  to  increase  its  power  of  prehension. 

Buckshot,  with  all  the  varieties  of  small  shot,  seldom  penetrate  deep- 
ly unless  at  very  short  range.  They  rarely  fracture  or  even  penetrate  a 
bone  ;  yet  they  do  occasionally.  They  an.  often  found,  however,  com- 
pletely flattened  upon  the  surface  of  the  bono,  lying  buried  in  the  peri- 
osteum, BO  that  they  occasion  no  sensible  elevation  of  the  surface  and 
are  not  easily  detected.  Of  all  the  gunshot  projectiles  they  are  the 
most  liable  to  be  deflected. 

When  fired  at  short  range,  small  shot  enter  the  body  as  one  compact 
mass,  and  are  almost  as  fatal  as  conical  balls.  Indeed,  weapons  charged 
with  powder  and  wad  alone,  occasion  sometimes  large  and  fatal  woimda 
when  discharged  in  close  proximity  to  the  body. 

Wounds  caused  by  powder  alone,  of  which  the  most  frequent  exam- 
ples are  in  civil  practice,  are  not,  however,  often  fatal ;  but  they  are 
serious  chiefly  on  accoimt  of  the  discoloration  and  disfigurement  which 
they  occasion.  When  loose  and  separate  grains  of  powder  have  pene- 
trated the  skin,  some  degree  of  permanent  staining  of  the  tissues  is 
inevitable,  even  thougli  the  powder  is  removed  at  once ;  but  the  longer 
it  remains  the  wider  and  deeper  will  the  stain  become  diflFused.  The 
surgeon  ought,  therefore,  to  proceed  at  once,  with  the  aid  of  some  sharp 
pointed  instrument  and  a  magnifying  glass,  to  extract  each  grain  se]>a- 
rately.  If  the  powder  has  been  received  upon  the  face,  or  upon  otliei 
parts  of  the  body  habitually  exix)8ed,  neither  the  pain  caused  by  the 
extraction,  nor  the  great  length  of  time  required  in  its  accomplishment, 
should  deter  the  surg^eon  from  doing  this  thoroughly. 
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Wounds  inflicted  by  canister  and  grape  do  not  differ  essentially  from 
those  inflicted  by  solid  shot  or  shell,  when  the  several  balls  of  which 
they  are  composed  remain  together ;  but  when  separated,  the  wounds 
often  resemble  so  closely  those  made  by  conical  rifle-shot  that  they  can 
scarcely  be  distinguished.  As  a  rule,  however,  canister  makes  a  wound 
somewhat  larger.  Large,  solid  shot,  shell,  chain,  and  bar  shot  make 
enormous  holes,  and  carry  away  entire  limbs,  leaving  the  muscles, 
tendons,  and  other  soft  tissues  hanging  in  shreds ;  or,  in  some  cases, 
smoothly  cut,  almost  as  if  the  separation  had  been  made  by  an 
amputating  knife.  Upon  examination,  however,  it  will  be  found  that 
the  surface  is  contused,  insensible,  and  almost  devoid  of  life  ;  that 
muscles  have  been  stretched  and  even  torn  from  their  origins,  that 
nerves  have  been  strained  and  lacerated,  that  arteries  are  drawn  out 
upon  the  surface  of  the  wound  and  hermetically  closed,  and  that  the 
bone  is  splintered  and  comminuted.  It  will  not  be  surprising,  therefore, 
that  most  of  these  patients  die  from  the  shock  of  the  injury. 

We  have  ceased  to  speak  of  death  from  the  "  wind "  of  a  cannon* 
balL  A  suflicient  number  of  examples  have  been  seen  in  which  a  can- 
non-ball has  carried  away  an  ear,  a  nose,  the  lower  jaw,  or  even  both 
upper  and  lower  jaws  together,  without  having  caused  any  shock  or 
other  injury  to  the  body,  to  render  it  certain  tliat  the  wind  of  a  passing 
shot  is  harmless.  The  deaths  which  liave  been  attributed  to  this  cause 
were  due,  probably,  to  the  side  glance  of  a  nearly  spent  missile, 
which  has  impinged  upon  some  very  vital  part  of  the  body.  One  case 
of  this  kind,  which  came  under  my  observation  at  Harrison's  Lauding, 
in  the  summer  of  1862,  I  have  reported  at  length  in  my  Treatise  on 
Military  Surgery.  Deatli  was  instantaneous ;  yet  there  was  no  mark 
upon  the  body  to  indicate  where  the  ball  had  struck. 

Ounshot  Wotinda  of  the  Head. 

Superficial  gmishot  wounds  of  the  head  are  much  more  serious  in  their 
character  than  similar  wounds  caused  by  other  missiles.  A  leaden  ball 
moving  with  great  velocity,  impinging  upon  the  outer  wall  of  the  skull 
in  its  transit,  occasions  intense  vibration  of  the  solid  structure  with 
which  it  has  been  brought  into  contact,  resulting  often  in  the  imme- 
diate death  of  the  periosteum,  rupture  of  the  interosseous  vascular 
canals,  molecular  disturbance  of  the  ultimate  bony  structures,  and 
more  or  less  grave  cerebral  disturbance.  Consequently  it  is  very 
common  to  find  after  these  apparently  insignificant  injuries,  from  the 
mere  glance  of  a  ball  upon  the  liead,  slougliing  of  the  integument  and 
of  the  periosteum,  necrosis  of  the  outer  lamina  of  the  bone,  followed 
by  a  tedious  exfoliation  or  necrosis  of  both  the  outer  and  inner  plates. 
Our  Army   Medical   Museum    contains    many   specimens   of    gunshot 
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coiitnsioii  of  the  cranium,  followed  b^  necrosis  of  one  or  both  plates, 

or  by  OBteo-rayelitiB,  or  meningitis,  ending  only   in  suppuration.     In 

a    few    caties,    also,    similar    superficial 

wounds  are  followed  by  cerebritie   and  Fig.  w. 

cerebral    absoesses.      Colonel    Farnliani 

died  of   a  cerebral  abscess,  caused  by  a 

shot  which  had  glanced  across  the  top  of 

his  head,  at  the  fin't  battle  of  Bull  Run, 

and  which  occasioned  no  wound  beyond  a 

simple  abrasion  of  the  scalp. 

Of  283  cases  of  incised  wounds  of  the 
scalp,  reported  by  the  Surgeon -General 
in  the  Medical  and  Surgical  History  of 
the  War  of  the  Eebellion,  263  are  said  to 
have  recovered. 

The  Army  Medical  Museum  contains, 
also,  several  examples  of  fractures  of  the 
inner  table  alone,  caused  by  bullets;  in 
some  of  which  the  inner  table  has  suffered  a  marked  depression.  Speci- 
men No.  34,  in  the  same  museum,  illustrates  a  similar  class  of  cases,  in 
which  the  outer  table  has  suffered  only  a  lineiir  fissure,  while  the  inner 
table  is  both  broken  and  depressed.  Tiiere  are  also  several  examples  in 
which  the  outer  table  has  been  grooved  or  furrowed  by  the  missile. 


Und.  Mqaeam,  Ni 


Perfbrating  Gunshot  Injuries  of  the  Head.— ]\£r.  Guthrie,  I  think, 
has  remarked  that  in  the  case  of  injuries  of  the  upper  jKirtiuiis  of  the 
\>r&m  the  fatality  diminishes  as  you  proceed  from  iM'fore  backwards. 
Tlie  observation  may  be  correct,  but  I  have  seen  mrthiiii^  in  my  experi- 
eiic*e  to  confinn  it.  Injuries  nf  the  base  of  the  brain,  esjMjcially  at  the 
I»oeteri<ir  part  of  the  base,  are  certainly  very  fatal, 

A  Minic  rifle-ball,  having  i»isse<l  entirely  through  the  skull,  causes 
wounds  or  perforations  of  unequal  size,  the  wound  of  entrdncre  being 
somewhat  smaller  tliau  the  wound  of  exit,  and  Imth  are,  in  general. 
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larger  than  tlie  missile.  The  same  is  true  with  rcf;arcl  to  woiinOs  »>r 
perforations  of  the  bkiill  made  by  romid  balls,  but  the  openiiigg  are  in 
general  relati\elj  smaller. 

The  inner  plate  is  generally  more  coinminutfjd  at  the  [K>int  of  en- 
trance than  the  outer ;  and  tlie  reverse  is  the  fact  at  the  ]>oiiit  of  exit. 
P^  K,  Fi-om  both    openings   there   are   also 

usually  found  extending  outwards  in 
one  or  more  direirtions,  fiasurce  of  the 
bone  nna<^conipanied  with  depression, 
and  which  soinettnies  traverse  com- 
pletely tliD  lines  of  sutnrea  and  involve 
adjacent  lM>nes.  Larger  missiles  almost 
invariably  eauBe  extensi\e  fissures. 
Minute  fragments  of  bone  generally 
traverse  more  or  less  of  tlie  entire 
track  of  the  wound  through  the  cere- 
bral substance. 

In  a  few  cases,  where  the  missile  is  projected  at  a  short  range,  and  is 
consequently  moving  with  great  velocity,  the  oj^ning  in  tlie  bone  at  the 
point  of  entrance  is  round,  smooth,  and  unaccompanied  with  diverging 
fissures.  Such  openingn  lia\e  been  called  "  punctured  "  gunshot  frac- 
tures j  and  in  most  cases  the  inner  plate  is  found  more  extensively 
broken  than  the  outer,  and  depressed.  , 


The  prognosis  in  these  cases  is  in  general  fatal ;  but  the  example  re- 
ported by  Dr.  Harlow,  of  Vennont,  of  complete  recovery,  after  a  tamp- 
ing-iron  three  feet  seven  inches  in  length,  and  one  inch  and  a  quarter 
in  diameter,  had  ti-avei-sed  the  left  anterior  lobe  of  the  cerebrum,  will 
warrant  a  hojje  of  recovery  in  almost  any  ease  of  gunshot  injury  from 
a  rifle-ball.  This  accident  (x;curred  in  1848,  and  the  man  Bunived 
thirteen  years.' 

1  Military  Surgery,  p.  338.     Iftu  r/»-t  MaSccU 
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The  records  of  the  late  civil  war  furnish  several  examples  of  perfo- 
Tatiog  wounds  of  the  brain  which  have  resulted  in  recovery.  In  Circular 
No,  6,  are  reported  three  cases  in  which  the  patients  survived  gunshot 
wounds  through  the  anterior  portions  of  the  brain;  and  one  of  recovery 
after  a  ball  hail  traversed  a  portion  of  the  brain  near  the  vertex. 

It  is  the  duty  of  the  surgeon,  then,  first  to  examine  with  the  fingers 
^ir  a  probe  the  wound  of  entrance,  removing  carefully  any  fragments  of 
Ik  me  which  may  be  within  liis  reacli,  and  to  proceed  to  treat  the  case 
tliereafter  as  if  a  possibility  of  recovery  remained. 

Penetrating  Wounds  of  the  Head — Wl\en  rifle-balls  or  smaller 
leaden  projectiles  penetrate  to  the  interior  of  the  cranium,  but  do  not 
jiass  entirely  through,  they  are  generally  found  resting  against  or  near 
the  inner  wall  of  the  cranium  upon  the  side  opposite  that  at  which  they 
have  entered.  They  are  often,  also,  deflected  from  their  original  course. 
In  a  few  examples,  however,  balls  have  been  found  near  the  point  of 
entrance,  and  extracted.  Dr.  Ilann,  of  the  U.  S.  Army,  found  and  re- 
moved a  ball,  by  the  aid  of  the  trephine,  which  was  resting  on  the  dura 
mater ;  and  Larrey  extracted  a  ball  from  the  superior  longitudinal  sinus. 
Quite  a  number  of  other  similar  cases  have  been  mentioned.  In  a  few 
rare  casee,  also,  the  ball  has  been  Buccessfnlly  extracted  when  lying  at 
a  considerable  deptL 

It  is  proper  then  to  institute  a  search,  but  not  to  prolong  the  search 
far  within  the  cavity  of  the  skulL  If  the  ball  is  found,  and,  as  is 
often  the  case,  the  opening  is  not  suflBciently  large  to  enable  the  sur- 
geon to  extract  it,  the  trephine  must  be  applied.  In  all  cases  the  loose 
fragments  of  bone  lying  near  the  surface  must  be  removed. 

As  to  the  prognosis,  in  case  the  ball  must  be  permitted  to  remain,  it 
need  scarcely  be  said  that  it  is  necessarily  unfavorable.  Very  few  have 
survived  beyond  thi*ee  or  four  days ;  but  a  sufficient  number  of  cases 
have  been  reported  from  time  to  time  in  which  life  has  been  prolonged 
for  several  months  and  even  years,  to  justify  always  a  faint  hope  that 
recovery  may  take  place. 

Guthrie  relates  a  case  in  which  the  patient  survived  a  year.  Hennen, 
Lawrence,  and  othei-s  have  seen  examples  in  which  the  persons  have 
survived  several  months.  South,  in  his  notes  to  Chelius's  Surgery,  has 
collected  several  other  examples,  in  one  of  which,  the  case  reported 
by  Langlet,  the  patient  survived  18  months.  Acting  Assistant  Surgeon 
Dase,  U.S.A.,  reports  a  death  at  eight  weeks ;  and  Dr.  Bottes,  of  Sen- 
eca county,  N.  Y.,  at  ten  weeks ;  in  both  of  which  the  cerebral  symptoms 
only  occurred  a  short  time  prior  to  death.  I  have  related  in  my  Treatise 
rm  Military  Surgery  the  case  of  a  man  having  a  buckshot  in  his  brain, 
and  whom  I  found  living  and  in  tolerable  health  at  the  end  of  eight 
months.  Additional  cases  are  reported  by  the  Author  in  the  Medical 
Record  of  September  4,  1875. 

The  question  as  to  the  use  of  the  trephine,  in  gunshot  fractures  of 
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the  head,  is  far  from  being  definitely  settled;  nor,  when  we  consider 
the  variety,  and  the  complicated  nature  of  the  conditions  which  attend 
these  accidents,  is  it  probable  that  it  can  be  settled  absolutely.  During 
the  late  war  in  this  country  the  trephine  was  used  a  good  deal ;  but 
precisely  to  what  extent  it  will  never  be  possible  to  know,  since  a  great 
many  operations  made  upon  the  field  were  never  reported.  The  statis- 
tics in  the  Surgeon-General's  office,  made  up  to  the  first  of  October, 
1864,  furnish  5,046  cases  of  gunshot  injuries  of  the  head,  but  the  com* 
piler  of  these  records  acknowledges  that  they  were  not  yet  sufficiently 
well  classified  to  be  made  the  basis  of  reliable  conclusions.  It  is  stated, 
however,  that  of  107  cases  in  which  the  trephine  was  employed,  and  in 
which  the  results  have  been  ascertained,  60  died  and  47  recovered ;  and 
that  of  114  cases  where  the  elevator  or  forceps  alone  were  employed^ 
61  died  and  53  recovered; — giving  to  operative  procedures  a  ratio 
of  recovery  of  45*3  per  cent ;  while  in  483  cases  where  no  operative 
procedures  were  adopted,  the  ratio  of  recovery  was  only  20*5  per 
cent. 

These  figures,  whether  they  ought  to  be  accepted  as  testimony  or  not, 
accord  with  our  own  convictions  as  to  the  advantage  of  surgical  intei^ 
ference  in  a  large  proportion  of  gunshot  fractures  of  the  sknlL  While 
we  have  often  had  occasion  to  regret  that  the  trephine  or  the  elevatot 
had  not  been  used,  we  have  seldom  seen  accidents  or  fatal  results 
plainly  traceable  to  their  employment. 

■ 

Gunahot  Wonndfl  of  the  Face. 

The  bones  composing  the  face  are,  for  the  most  part,  thin  or  shell- 
like in  their  structure,  and  exceedingly  vascular;  consequently  they 
are  subject  to  great  comminution  from  tlie  passage  of  balls ;  and  trou- 
blesome hsBmorrhages  are  liable  to  occur  along  the  tracks  of  the 
wounds.  According  to  the  report  of  the  Surgeon-General,  secondary 
hsemorrhage  was  the  principal  source  of  fatality  in  these  injuries  during 
the  late  war.    My  own  experience  corresponds  with  this  observation. 

The  vessels  are  in  most  cases  inaccessible  to  the  ligature ;  and  when 
the  bleeding  does  not  cease  spontaneously,  it  is  proper  to  have  recourse 
to  plugging,  and  to  the  persulphate  of  iron.  In  case  all  other  means 
fail,  the  final  resort  is  to  ligation  of  the  carotid ;  but  with  only  a  doubt- 
ful prospect  of  success,  on  account  of  the  free  anastomoses  between  the 
arteries  belonging  to  the  opposite  sides  of  the  neck,  and  of  those  belong- 
ing to  the  same  side. 

Tlie  ball  ought  in  all  cases  to  be  extracted  as  speedily  bA  possible, 
since  if  permitted  to  remain  it  is  very  liable  to  give  rise  to  a  secondary 
haemorrhage,  and  to  exfoliations  of  bone.  I  have  seen  several  exam- 
ples, however,  in  which  the  continued  presence  of  balls  in  these  parts 
has  caused  very  little  inconvenience. 


GUNSHOT  INJUBLBS   OF   THE   NBOK  AND   SPINE.  85 

Loosened  fragments  of  bone  should  not  as  a  rule  be  removed ;  if 
replaced,  in  most  cases  they  unite  speedily,  and  serve  in  some  measure 
to  preserve  the  harmony  of  the  face.  When,  however,  they  are  com- 
pletely detached,  or  attached  only  by  very  slender  fasciculi  of  living 
tissues,  their  prompt  removal  is  demanded. 

The  consideration  of  gunshot  fractures  of  the  lower  jaw,  and  of  the 
various  lAaplastic  operations  required  to  remedy  the  deformities  result- 
ing from  gunshot  injuries  of  the  face,  will  be  reserved  for  tlie  sections 
on  fractures  of  the  lower  jaw,  and  regional  surgery  of  the  face,  respect- 
ively. 

As  illustirtting  the  curious  accidents  which  may  occur  to  the  face  in 
goiishot  injuries,  I  will  mention  the  case  of  a  Confederate  soldier  whom 
I  saw  after  the  battle  of  Stone's  River,  in  Tennessee.  He  was  kneeling 
and  bending  forwards,  w^hen  he  received  a  rifle-ball  upon  the  crowns  of 
his  four  lower  incisor  teeth.  The  ball  and  teeth  were  subsequently 
found  imderneaih  the  skin  at  the  top  of  the  sternum.  The  injury  wa« 
not  followed  by  iny  difficulty  in  breathing  or  in  deglutition,  nor  by  any 
other  Bcrious  res  Jts  beyond  the  formation  of  one  or  two  subcutaneoui 
mbsctiBBeo  in  the  course  of  the  neck. 

Qnnshot  Woandi  of  the  Neck. 

Balls  sometimes  traverse  the  neck  without  inflicting  serious  injury 
upon  any  of  those  vital  structures  which  are  here  assembled  and 
crowded  together  as  upon  a  narrow  isthmus ;  but  in  many  cases  im- 
portant nerves  or  blood-vessels,  or  even  the  spinal  column  itself,  have 
suffered  lesion,  and  death  has  occurred  speedily.  Lacerations  of  the 
blood-vessels,  in  which  the  timely  application  of  a  ligature  might  have 
saved  the  life,  have  generally  caused  a  fatal  haemorrhage  before  surgi- 
cal aid  could  be  obtained.  In  a  good  many  cases,  also,  the  arteries 
or  large  veins  have  not  been  torn,  but  only  contused  by  the  transit 
of  the  ball,  and  death  has  taken  place  from  secondary  haemorrhage. 

Wounds  of  the  larynx  and  trachea  are  not  often  immediately  fatal ; 
but  in  most  cases  the  injury  has  been  followed  by  intense  inflamma- 
tory action,  resnlting  in  occlusion  of  the  tube  and  death.  Tracheotomy 
might  no  doubt  occasionally  avert  such  a  termination.  I  have  witnessed 
one  example  of  complete  recovery  after  the  passage  of  a  buckshot 
tlirough  the  larynx,  and  in  which  no  surgical  interference  became 
necessaiy. 

Onnahot  Ii\|iiriet  of  the  Sphie. 

Gunshot  injuries  of  the  spine,  like  fractures  of  the  spine  from  other 
causes,  are  generally  fatal,  especially  where  the  bodies  of  the  vertebrse 
are  involved.  The  Surgeon-General,  however,  reports  six  recoveries 
after  fractures  of  the  transverse  or  spinous  processes;  and  one  partial 
recovery  where  the  ball,  having  fractured  the  spinous  process  of  the 
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fourth  lumbar  vertebra,  had  penetrated  to  the  vertebral  canaL  The 
ball  and  fragments  were  extracted,  and  at  the  end  of  ten  months  the 
report  states  that  he  was  likely  to  recover.  The  two  foUowmg  casea 
have  come  under  mv  own  notice : — 

ft.' 

George  A.  Uline,  Sergt.  12oth  N.Y.V.,  was  wounded  at  Gettysburg, 
July  2,  1863,  by  a  conical  ball  which  traversed  the  spinous  process  of 
the  fourth  cervical  vertebra,  and  was  subsequently  removed  by  incision, 
with  several  fragments  of  the  bone  and  pieces  of  oil  cloth.  I  saw  thia 
man  in  the  hospital  nine  months  after  the  accident,  when  he  had  nearly 
recovered  his  original  health. 

Wm.  Madden,  enlisted  as  Wm.  McMahon,  a  private  in  the  20th 
Conn,  v.,  was  wounded  by  a  rifle  ball  at  Averysborough,  N.  C,  March 
16, 1865,  which  traversed  his  loins,  perforating,  or  possibly  grooving, 
the  anterior  surface  of  the  body  of  the  second  lumbar  vertebra 
Paralysis  of  his  lower  extremities  immediately  ensued.  Some  time  in 
September,  1865,  a  small  fragment  of  bone  escaped,  in  which  was  embed- 
ded a  piece  of  lead.  September  19,  1867, 1  found  him  suffering  only 
/ith  slight  paralysis  of  his  bladder;  the  wound  was  closed ;  a  marked  pos- 
terior curvature  of  the  spine  existed  opposite  the  first,  second,  and  third 
lumbar  vertebrae,  but  this  curvature  had  not  increased  during  severa' 
months,  and  the  spine  felt  firm.  I  detected  the  ball  lying  in  the  miucled, 
nearly  opposite  the  point  of  entrance,  and  cut  it  out.  It  was  flattened 
on  one  surface  and  covered  at  points  with  calcareous  matter.  His 
recovery  now  seems  complete.  Sept.  25,  1867,  he  came  before  the 
New  York  Pathological  Society.  The  members  present  concurred  with 
me  in  opinion  that  the  ball  had  struck  the  body  of  the  vertebra. 

J.  J.  Woodward,  Surgeon  U.  S.  A.,  wrote  to  me  Nov.  25,  1881:  "  I 
may  say  also  that  mj'  attention  being  drawn  to  the  case  cited  by  Ham- 
mond from  Dr.  Hamilton's  book,  I  note  that  I  find  in  the  records  of  the 
pension  office  the  report  of  the  examining  surgeon,  A.  L.  Lowell,  dated 
May  23,  1866,  more  tlian  one  year  before  I  saw  him,  from  which  the 
following  is  an  extract:  *  Ball  entered  1^  inches  above  iliac  crest, 
passing  upwards  and  backwards  apparently  injured  the  twelfth  rib,  and 
also  the  spinous  processes  of  the  last  dorsal  and  first  lumbar  vertebrae. 
"Wound  of  entrance  still  open,  constituting  a  sinus  from  which  is  still  a 
discharge  of  pus  from  disintegrated  and  exfoliating  bone.  In  the  right 
inguinal  region,  IJ  inches  above  the  fiexure  of  the  thigh  upon  the  pelvis, 
is  also  a  sinus  opening  upon  the  surface  by  two  mouths,  this  sinus 
doubtless  leading  up  to  the  present  seat  of  the  unextracted  shot.  The 
subject  is  emaciated,  and  in  a  condition  of  general  physical  debility.' " 
Dr.  Woodward  adds:  **  Fa  it  not  probable  that  it  was  the  callus  about  the 
fractured  spinous  processes  which  gave  rise  to  the  impression  that  an 
antero-posterior  curvature  existed?  The  records  of  the  Pension  Office 
show  that  he  died  May  29,  1875;  cannot  learn  that  an  autopsy  was 
made/' 

I  shall  make  no  apology  for  quoting  here,  from  the  seventh  American 
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edition  of  my  Treatise  on  Fractures  and  Dislocations,  a  brief  account  of 
the  case  of  President  Garfield,  compiled  chiefly  from  the  oflScial  report 
of  the  autopsy. 

President  James  A.  Garfield  was  shot  by  the  assassin  Guiteau,  July  2, 
1881.  The  weapon  employed  being  a  **  bulldog^'  pistol  of  large  size, 
which  was  fired  at  short  range,  the  ball  entering  his  body  on  the  right 
Bide,  about  three  and  one-half  inches  from  the  spine.  Its  direction,  after 
penetrating  the  muscular  parietes,  could  not  be  determined.  Immedi- 
ately upon  receipt  of  the  injury  he  complained  cf  sharp  pains  in  his 
right  foot  and  ankle,  and  later  he  felt  similar  pains  in  the  left  ankle, 
with  slight  pains  in  the  right  scrotum.  These  pains  gradually  subsided, 
and  after  a  few  days  disappeared  altogether.  Beyond  this  there  was 
never  at  any  time  a  symptom  pointing  to  an  injury  of  the  spine.  No 
degree  of  paralysis  ever  ensued.  President  Garfield  died  September  19, 
1881,  eleven  weeks  after  the  receipt  of  his  injury.  The  autopsy  dis- 
closed the  following  facts: 

The  ball,  after  penetrating  the  thoracic  wall  at  the  tenth  intercostal 
space,  and  fracturing  the  adjacent  ribs,  passed  through  the  connective 
tissue  and   fat  behind   the  upper   edge  of    the  right   kidney,  without 
wounding  the  liver,  perforated  the  psoas  fascia,  and  the  psoas  magnus 
muscle  near  its  attachment  to  the  first  lumbar  vertebra,  and  penetrated 
the  first  lumbar  vertebra  in  the  upper  part  of  the  right  side  of  its  body. 
The  aperture  by  which  it  entered  the  vertebra  involved  the  intervertebral 
cartilage  next  above,  and  was  situated  just  below  and  anterior  to  the  in- 
tervertebral foramen,  from  which  its  upper  margin  was  about  one-quarter 
of  an  inch  distant.     Passing  obliquely  to  the  left  and  forwards  through 
the  upper  part  of   the  body  of   the  first  lumbar  vertebra,  the  bullet 
emerged  by  an  aperture,  the  centre  of  which  was  about  half  an  inch  to 
the  left  of  the  median  line,  and  which  also  involved  the  intervertebral 
cartilage  next  above.     The  cancellated  tissue  of  the  body  of  the  first 
lumbar  vertebra  was  very  much  comminuted  and  the  fragments  some- 
what displaced.     Several  deep  fissures  extended  from  the  track  of  the 
bullet  into  the  lower  part  of  the  body  of  the  twelfth  dorsal  vertebra. 
Others  extended  through  the  first  lumbar  vertebra  into  the  intervertebral 
cartilage  between  it  and  the  second  lumbar  vertebra.    Both  this  cartilage 
and  that  next  above  were  partly  destroyed  by  ulceration.     A  number  of 
minute  fragments  from  the  fractured  lumbar  vertebra  had  been  driven 
into  the  adjacent  soft  parts. 

It  was  further  found  that  the  right  twelfth  rib  also  was  fractured  at  a 
point  one  inch  and  a  quarter  to  the  right  of  the  transverse  process  of  the 
twelfth  dorsal  vertebra;  this  injury  had  not  been  recognized  during  life. 

On  sawing  through  the  vertebra,  a  little  to  the  right  of  the  median 
line,  it  was  found  that  the  spinal  canal  was  not  involved  by  the  track  of 
the  ball.  The  spinal  cord  and  other  contents  of  this  portion  of  the 
spinal  canal  presented  no  abnormal  appearances.  The  rest  of  the  spinal 
cord  was  not  examined. 
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Beyond  the  first  lumbar  vertebra  the  bullet  continued  to  go  to  the  left, 
passing  behind  the  pancreas  to  the  point  where  it  was  found.  Here  it 
was  enveloped  in  a  lirm  cyst  of  connective  tissue,  which  contained  he- 
aides  the  ball  a  minute  quantity  of  inspissated,  somewhat  cheesy  pus, 
which  formed  a  thin  layer  over  a  portion  of  the  surface  of  the  lead. 


There  was  also  a  black  shred  adherent  to  a  part  of  the  cyst- wall,  which 
proved  on  microscopical  examination  to  be  the  remains  of  a  blood-clot. 
For  about  an  inch  from  this  cyst  tlie  track  of  the  ball  behind  the  pan- 
creas was  completely  obliterated  by  the  healing  process.  Thence,  as  far 
baclcward  as  the  body  of  the  lirst  lumbar  vertebra,  the  track  was  filled 
with  coagulated  blood,  which  extended  on  the  left  into  an  irregular  space 
rent  in  the  adjoining  adipose  tissue  behind  the  peritoneum  and  above  the 
pancreas.  The  blood  had  worked  its  way  to  the  left,  bursting  finally 
through  the  peritoneum  behind  the  spleen  into  the  abdominal  cavity. 
The  rending  of  the  tissues  by  the  extravasation  of  this  blood  was  un- 
doubtedly the  cause  of  the  paroxysms  of  pain  which  occurred  a  short 
time  before  death. 
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The  fatal  haBmorrhage  proceeded  from  a  rent  nearly  four-tenths  of  an 
inch  long  in  the  main  trunk  of  the  splenic  artery,  two  inches  and  .4  half 
to  the  left  of  the  cceliac  axis.  This  rent  must  have  occurred  at  least 
several  days  before  death,  since  the  everted  edges  in  the  slit  in  the  vessel 
were  united  by  firm  adhesions  to  the  surrounding  connective  tissue,  thus 
forming  an  almost  continuous  wall  bounding  the  adjoining  portion  of  the 
blood-clot.  Moreover,  the  peripheral  portion  of  the  clot  in  this  vicinity 
was  disposed  in  pretty  firm  concentric  layers.  It  was  further  found  that 
the  cyst  below  the  lower  margin  of  the  pancreas,  in  which  the  bullet 
was  found,  was  situated  three  inches  and  a  half  to  the  left  of  the  coeliac 
axis.* 

Qunshot  Wounds  of  the  Ohest. 

Superficial  Wounds.— Contusions  of  the  thoracic  parietes  caused 
by  bullets  are  known  occasionally  to  rupture  a  blood-vessel  and  to  cause 
considerable  nervous  shock;  but  these  results  are  quite  rare  and  ex- 
ceptional. If  is  probable,  indeed,  that  the  apparent  nervous  shock  is 
in  most  cases  due  to  alarm  caused  by  the  belief  that  the  ball  has 
penetrated  the  body.  At  the  first  battle  of  Bull  Run  a  soldier  re- 
quested me  to  examine  his  back,  through  which,  he  said,  a  ball 
had  penetrated.  He  was  pale  and  seemed  exhausted.  Upon  exam- 
ination I  found  a  discolored  spot,  which  he  indicated  as  the  seat  of  the 
injury,  but  there  was  no  wound.  The  ball  had  struck  with  such  force 
as  to  stagger  him  and  to  cause  immediate  faintness.  After  being 
assured  that  it  had  not  penetrated,  he  returned  at  once  to  his  command. 

Several  times  I  have  seen  broad  eschars,  or  superficial  abrasions  of 
the  chest,  occasioned  by  the  side  glance  of  large,  solid  shot,  no 
aerious  internal  injury  being  produced. 

Balls  which  penetrate  only  the  integument  are  occasionally  deflected 
and  pass  some  distance  over  the  periphery  of  the  thorax  before  they  es- 
cape ;  the  two  wounds  upon  the  opposite  sides  seeming  to  indicate  that 
the  missiles  have  traversed  the  cavity  of  the  thorax.  Quite  often  in 
such  cases,  although  the  ribs  may  not  have  been  broken,  some  superfi- 
cial exfoliation  occurs.  The  Surgeon-General  reports  that  the  11,549 
cases  of  flesh-wounds  of  the  thorax  found  in  the  returns  of  the  civil  war 
presented  a  very  small  ratio  of  mortality;  but  that  they  were  long  in  heal- 
ing, in  consequence,  as  the  writer  thinks,  of  the  mobility  of  the  thoracic 

'  See  official  report  of  the  autopsy;  made  at  Elberon.  Long  Branch,  N.  J.,  Sep- 
tember 20,  18S1,  eighteen  hours  after  death,  by  D.  S.  Lamb,  of  the  Army  Medical 
Museum,  Acting  Asst.  Surgeon  U.  8.  Army,  in  the  presence  of  the  attending  phy- 
Bicians  and  surgeons — Jos.  K.  Barnes,  Surgeon-General  U.  S.  Army;  J.  J.  Wood- 
ward, Surgeon  U.  S.  Army;  D.  W.  Bliss,  M.D.;  Robert  Reyburn,  M.D.;  and  of 
the  consulting  surgeons — D.  Hayes  Agnew,  M.D.,  and  Frank  H.  Hamilton,  M.D. 

The  report  was  signed  also  by  Andrew  H.  Smith,  M.D.,  who  was  present  as  a 
representative  of  the  coroner  of  the  State  of  New  Jersey. 

See,  also,  the  author's  summary  of  tiie  President's  case,  Med.  Oaz,j  Oct.  1881. 
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parietes.    The  frequency  of  necrosis  in  these  cases  must  also,  I  think, 
be  regarded  as  one  of  the  principal  causes  of  the  delay  in  cicatrization. 

Perforating  Wounds  of  the  Chest. — These  wounds  present  the 
widest  range  of  prognosis,  according  to  the  degree  and  nature  of  the 
internal  lesions.  Wounds  of  the  heart  and  of  the  larger  blood-vessels 
fire,  in  general,  immediately  fatal ;  yet  there  are  a  number  of  cases  on 
record  in  which  the  fatal  result  has  been  delayed  several  months,  and 
even  years.  Dr.  Samuel  Purple,  of  this  city,  has  furnished  a  resumi  of 
twelve  cases  of  gunshot  injuries  of  the  heart  in  which  the  patients 
survived  from  forty-four  hours  to  six  years** 

I  have  in  my  possession  the  heart  of  a  man  named  John  Kelly,  contain 
ing  a  round  musket-ball,  which  lies  encysted  in  the  apex  of  the  right 
ventricle,  and  which  was  received  twenty  years  before  his  death.  There 
is  conclusive  evidence,  however,  that  during  the  first  five  years  it  lay 
near  the  right  internal  jugular  vein,  and  that  having  at  length  made 
its  way  through  the  coats  of  this  vein,  it  dropped  into  the  ventricle^ 
and  finally  became  imbedded  in  the  walls  of  the  heart  at  its  apex.  It 
remained  in  the  heart,  therefore,  fifteen  years,  and  was  not  then  the 
immediate  cause  of  his  death. " 

Perforating  wounds  of  the  chest,  which  do  not  prove  inmiediately 
fatal,  must  still  be  regarded  as  dangerous.  If,  however,  a  pistol-ball,  or 
a  round  musket-ball  has  traversed  any  portion  of  the  thoracic  cavity,  and 
death  has  not  resulted  in  a  few  hours  from  haemorrhage,  and  no  frag 
ments  of  bone  or  other  foreign  matters  have  been  driven  in  at  the  point 
of  entrance  of  the  ball,  the  chances  are  very  much  in  favor  of  recovery* 
A  large  proportion  of  the  examples  of  this  class  which  have  come  under 
my  notice  have  recovered  completely,  and  generally  after  only  a  few 
days  or  weeks  of  confinement. 

The  signs  which  indicate  that  a  ball  has  traversed  some  portion  of  the 
lungs  are,  embarrassed  respiration,  cough,  expectoration  of  blood,  the  es- 
cape of  air  from  the  wound,  or  the  presence  of  air  in  the  cellular  struct- 
ure beneath  the  integtiments.  No  one  of  these  signs,  however,  can  be 
regarded  as  absolutely  diagnostic.  The  expectoration  of  blood  is  some- 
times caused  by  concussion  alone,  and  when  caused  by  the  passage  of  a 
bullet  through  the  lungs,  it  does  not  always  occur  immediately  after  the 
receipt  of  the  injury, — frequently  not  until  after  the  lapse  of  several 
hours  or  even  days,  and  it  is  rarely  seen  after  the  sixth  or  tenth  day. 
In  a  few  examples  blood  is  not  expectorated  at  any  period  of  the  prog- 
ress of  the  case.  The  escape  of  air  has  sometimes  been  caused  by  a 
wound  which  has  penetrated  only  the  pleural  cavity ;  in  which  case  air 
may  pass  in  and  out,  if  the  wound  is  sufiiciently  patulous,  at  each  in- 
spiration and  expiration.     When,  however,  one  or  more  of  the  above- 

>  Purple.  Nwi  York  Medical  Journal,  Maj,  1855.  Also,  the  Author^s  Treatiu  oa 
Military  Surgery  and  Hygiene^  p.  263. 

,    *  For  a  fuU  rei>ort  of  this  case  see  United  States  Sanitary  Commission  Meiiioim^  Snr 
gioal  Scries,  vol.  1.  in  a  note  to  Dr.  Lidell's  paper,  p.  16.3. 
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mentioned  sjTnptoms  are  present,  and  the  direction  and  depth  of  the 
wound  favors  the  supposition,  there  will  seldom  be  much  difficulty  in 
reaching  the  conclusion  that  the  lungs  have  been  penetrated. 

In  case  the  ball  has  struck  a  rib  at  the  point  of  entrance,  the  broken 
and  loosened  fragments  should  be  drawn  out  with  the  forceps  and 
removed  ;  but  little  or  nothing  can  be  gained  by  a  deep  exploration  of 
the  track  of  the  wound,  since  the  orifices  of  perforation  of  the  walls  of 
the  thorax,  and  of  the  lungs,  seldom  remain  in  correspondence  after  the 
admission  of  air  to  the  pleural  cavity.  * 

The  intercostal  artery  is  often  wounded  when  the  missile  has  impinged 
opon  the  lower  margin  of  the  rib ;  but  it  seldom  causes  a  troublesome 
bleeding.  The  records  of  the  civil  war,  however,  furnish  eleven  fatal 
cases  out  of  fifteen  returned;  but  it  is  quite  certain  that  this  does  not 
correctly  represent  the  actual  number  of  the  accident. 

If  the  artery  cannot  be  seized  and  ligated  in  the  wound,  enlarged  by 
iree  incision,  it  has  been  suggested  to  exsect  a  portion  of  the  rib,  oi 
to  cast  a  ligature  around  the  rib,  including  the  artery,  or  to  attempt  to 
control  the  bleeding  by  pressure  made  with  the  fingers. 

"WTiether  these  wounds  shall  be  closed  immediately,  or  be  permitted 
to  remain  open  for  the  free  discharge  of  blood  and  matter,  is  a  ques- 
tion upon  which  there  is  at  present  some  difference  of  opinion.  The 
general  practice  has  been  to  leave  tliem  open  in  all  cases ;  but  Dr.  B» 
Howard,  late  Assistant  Surgeon,  U.S.A.,  has  practised  closing  them  in 
all  cases ;  first  removing  the  contused  margins  by  a  clean  incision,  and 
then  closing  the  wound  by  silver  sutures,  plaster,  and  compress,  so 
as  to  secure,  if  possible,  union  by  first  intention.  I  have  seen  some 
of  tliese  cases  do  remarkably  well ;  in  others  the  edges  have  refused 
to  unite,  and  the  track  of  the  wound  has  soon  reopened.  There  is 
nothing  in  the  fact  last  stated,  however,  which  ought  to  deter  us  from 
attempting  to  close  some  of  these  wounds  at  once,  inasmuch  as  the  re- 
fusal on  the  part  of  the  wound  to  unite  will  only  place  it  in  the  condi- 
tion in  which  it  would  have  been  if  no  such  attempt  had  been  made. 

In  my  opinion  neither  plan  ought  to  be  adopted  as  a  universal  prac- 
tice; but  the  wounds  may  properly,  and  often  advantageously,  be 
closed  in  the  following  cases  of  chest  wounds : — First,  in  all  simple  in- 
cised and  punctured  wounds  of  the  chest.  Second,  in  all  wounds  made 
by  round,  smooth,  balls,  or  by  small  shot ;  where  the  missiles  have  not 
impinged  upon,  or  broken  any  portion  of  the  bony  parietes ;  and  in 
which  it  can  be  rendered  certain  that  no  foreign  substance  remains 
in  the  track  of  the  wound.  Third,  when,  under  any  circumstances, 
both  pleural  cavities  have  been  opened ;  since  the  free  admission  of  air 
would,  in  most  of  these  cases,  cause  speedy  death.  Fourth,  when  the 
pulmonic  hemorrhage  is  very  profuse,  and  the  blood  is  escaping  so 
rapidly  by  the  external  wound  as  to  endanger  life.  By  closing  the 
wound  there  is  a  possibility  that  before  a  fatal  syncope  has  occurred 
the  blood  may  coagulate  within  and  that  the  bleeding  may  be  arrested. 
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Fifdi,  when  it  is  ascertained  that  the  impending  sufPocation  is  due  to 
the  presence  of  air  in  the  pleural  cavity,  and  not  to  blood.  I  have 
seen  a  number  of  cases  on  the  field  of  battle  in  which  the  patients 
could  only  breathe  comfortably  when  the  finger  or  a  cloth  was  thrust 
into  the  wound  ;  and  in  all  such  cases  it  is  proper  to  close  the  wound  at 
least  temporarily. 

The  wounds  ought  not  to  be  closed  permanently :  First,  in  the  case  ol 
gunshot  wounds  of  the  chest,  made  by  conical  rifle-balls,  or  by  projec- 
tiles of  a  larger  size  (with  the  exception  as  to  the  presence  of  pneumo 
uhorax,  pulmonary  hsemorrhage,  and  the  perforation  of  both  pleural 
cavities  already  stated).  Second,  in  woimds  made  by  any  form  or 
size  of  projectile,  when  the  projectile  has  not  been  removed ;  or  when 
fragments  of  bone,  pieces  of  cloth,  or  other  foreign  substances  are 
suspcjcted  to  be  within  the  cavity  of  the  chest. 

It  will  be  understood,  however,  that  in  no  case  can  there  be  any 
objection  to  such  light  and  movable  dressings  as  may  be  required  foi 
the  protection  of  the  external  wounds,  or  as  will  secure  a  temporary 
occlusion  of  the  wound. 

After  having  decided  upon  the  question  of  closure  of  the  wound, 
the  only  point  of  treatment  which  remains  to  be  considered  relates  to  the 
constitutional  management  of  the  case.  It  matters  very  little  whetlier, 
in  case  the  wound  is  left  open,  we  apply  wet  pledgets  of  lint  or  simple 
cerate,  since  no  applications  can  have  effect  beyond  the  margins  of  the 
orifice.  American  surgeons  have  not  bled  their  patients  in  any  case 
which  has  come  to  my  knowledge,  and  only  in  4  cases  reported  by  Fed- 
eral and  1  by  Confederate  surgeons  from  the  experience  of  the  late  war, 
either  in  cases  of  haemorrhage  or  of  apprehended  inflammation.  I  have 
seen  no  reason  to  regret  this  omission  of  a  practice  still  recommended 
by  many  foreign  military  surgeons. 

Kest  in  the  recumbent  posture ;  small  doses  of  morphine,  as,  for  ex- 
ample, one-sixteenth  of  a  grain  every  six  or  eight  hours ;  plain  but 
nutritious  diet,  and  occasionally  a  little  stimulus,  have  constituted  the 
sole  treatment  in  the  vast  majority  of  those  cases  which  have  come 
under  my  notice. 

Hernia  of  the  Lungs,  as  a  result  of  gunshot  injury,  is  exceedingly 
rare.  It  has  been  said  to  happen  more  often  when  the  wound  is  small, 
as  in  the  case  of  a  punctured  wound,  than  when  it  is  large.  There  are 
two  periods  at  which  the  hernia  may  occur ;  first,  immediately  on  the 
receipt  of  the  wound,  while  the  glottis  is  closed,  as  in  the  act  of  cough- 
ing, the  lung  being  at  the  same  moment  filled  with  air,  and  pressed  out- 
ward toward  the  thoracic  parietes ;  second,  after  the  wound  has  closed, 
when  the  cicatrix  remains  thin  and  yielding,  or  when  the  muscular 
parietes  have  become  atrophied  in  consequenc6  of  injury  of  any  kind, 
and  no  longer  furnish  resistance  to  the  centrifugal  pressure  of  the  air 
enclosed  within  the  lungs. 

The  latter  form  might  possibly  be  mistaken  for  pyothorax;   from 
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which,  however,  it  may  be  easily  distinguished  by  percussion.  It 
requires  no  treatment  beyond  the  application  of  a  compress  and 
bandage. 

That  form  of  hernia  of  the  lung  which  takes  place  immediately  on 
the  receipt  of  the  injury,  and  in  which  the  protruded  viscus  lies  ex- 
posed, without  any  tegumentary  covering,  is  the  only  one  demanding 
ipecial  consideration. 

Mr.  Guthrie  speaks  of  three  cases  which  he  saw  after  the  battle  of 
Waterloo ;  and  adds,  that  he  advised  them  to  be  let  alone,  and  that  his 
advice  having  been  followed  they  did  very  well. 

On  the  field,  after  the  battle  of  Fair  Oaks,  my  attention  was  called  to 
a  soldier  wounded  in  the  left  side,  a  little  below  the  nipple,  by  a  rifle- 
ball.  Prom  the  wound  was  protruding  a  portion  of  the  Imigs,  alK>ut 
one  inch  in  diameter,  but  the  opening  through  which  it  had  escaped 
was  much  smaller.  The  mass  was  completely  strangulated,  being  of  a 
dark  purple,  or  black  color,  and  insensible  to  the  touch.  I  applied  a 
strong  ligature  to  the  base  of  the  hernia,  and  secured  the  ligature  to  the 
side  of  the  chest  by  a  strip  of  adhesive  plaster.  The  following  morning 
he  was  apparently  doing  well ;  and  I  have  never  heard  from  him  since. 

Captain  Eobert  Smith  was  wounded,  at  Chancellorsville,  in  the  eighth 
intercostal  space  by  a  round  ball,  which  entered  the  pleural  cavity,  but 
did  not  wound  the  lung,  passing  downward  into  the  cavity  of  the  abdo- 
men. Soon  after  the  lung  was  discovered  protruding,  forming  a  hernia 
of  the  size  of  a  small  orange,  which  the  surgeons  could  not  reduce,  even 
after  enlarging  the  wound.  Subsequently  other  surgeons  made  a  sim- 
ilar attempt,  but  failed,  and  a  ligature  was  applied  to  the  pedicle.  On 
the  second  or  third  day  this  was  removed,  and  a  portion  of  the  mass 
sloughed  away.  Five  days  after  the  receipt  of  the  injury  the  ball  was 
discharged  by  stool.  The  hernia  gradually  receded,  and  at  the  end  of 
three  months  the  patient  was  reported  cured.' 

Dr.  Prince  has  reported  the  case  of  Private  Sheridan,  wounded  at 
Malvern  Hill  by  a  musket-ball  which  entered  between  the  ninth  and 
tenth  ribs  and  passed  out  near  the  zyphoid  cartilage.  A  hernia  soon  oc- 
curred from  the  anterior  wound,  and  bile  escaped  from  the  posterior 
wound.  He  was  taken  prisoner,  and  no  treatment  was  ever  adopted 
beyond  washing  the  surface  of  the  hernia  with  water  from  time  to 
time,  which  he  did  himself.  He  was  subsequently  exchanged,  and 
eventually  recovered  completely.* 

In  none  of  these  cases  did  the  patients  seem  to  suflFer  any  special 
inconvenience  from  the  presence  of  the  hernia. 

Experience  seems,  therefore,  to  warrant  the  surgeon  in  leaving  most 
hemisa  of  this  class  to  take  care  of  themselves ;  or  in  case  the  hernia  is 
small,  and  already  much  strangulated,  in  applying  a  ligature  to  com- 
plete its  strangulation  and  separation.    Excision  is  not  to  be  considered, 

>  Oircalar  No.  6, 1866,  p.  94. 
•iWi  p.  24. 
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nor  is  the  reduction  to  be  recommended  unless  the  accident  is  very 
recent;  certainly  not  after  it  has  been  sufPering  prolonged  and  severe 
strangulation. 

Penetrating  Wounds  of  the  Chest. — ^The  permanent  lodgment  of  a 
conical  rifle-ball  within  the  cavity  of  the  thorax  generally  proves  fatal. 
Round  balls  cause  less  disturbance ;  and  pistol-balls,  with  small  shot. 
«eldom  prove  fatal  when  lodged  within  tlie  chest,  unless  from  woundf 
of  the  heart  or  large  blood-vessels. 

In  1876,  T.  P.  Bland,  my  pupil,  carefully  collected  from  the  records 
of  Bellevue  Hospital  all  of  the  cases  admitted  to  that  date,  in  which  a 
pistol  ball  had  entered  the  cavity  of  the  thorax  and  remained.  Of  21 
cases,  5  died;  and  in  only  one  case  did  death  occur  when  a  large  artery 
or  the  heart  had  not  been  wounded. ' 

Among  the  remarkable  cases  of  this  class  recorded  is  that  of  Henry 
Miltenberger,  wounded  June  9,  1864,  by  a  rifle-ball  weighing  three- 
fourths  of  an  ounce.  The  ball  entered  at  the  **  lower  margin  of  the 
seventh  rib."  He  soon  returned  to  duty,  and  remained  in  tolerable 
health  until  September,  1866,  when  he  contracted  a  severe  cold,  which 
was  fo'lowed  by  expectoration  of  blood,  cough,  and  occasional  aphonia. 
On  the  26th  of  March,  1867,  the  ball  was  expelled  from  his  trachea 
after  a  violent  paroxysm  of  coughing.' 

If  the  ball  has  penetrated  the  thoracic  parietes  and  lodged,  it  will  be 
the  flrst  duty  of  the  surgeon  to  examine  the  wound,  and  ascertain 
whether  it  may  be  found  near  the  point  of  entrance ;  and  in  case  it  is 
not,  a  careful  examination  should  be  made  upon  the  opposite  side,  to 
determine  whether  it  may  not  be  found  underneath  the  integument. 
In  no  case  can  it  be  justiflable  to  explore  deeply  through  the  substance 
of  the  lungs  in  search  of  the  missile.  The  subsequent  management  of 
the  case  will  be  the  same  as  for  a  perforating  wound,  only  that  it  will 
never  be  proper  to  close  the  wound  hermetically. 

At  a  later  period,  when  suppuration  has  taken  place,  the  ball  may 
possibly  be  found  by  the  aid  of  a  long  gunshot  probe ;  and  if  found 
lying  near  the  thoracic  par.»5tes  it  may,  perhaps,  be  removed  by  forceps 
or  by  a  counter-incision. 

Abscesses  resulting  from  the  presence  of  foreign  bodies  in  the  caWty 
of  the  chest  should  be  kept  well  open  ;  and  after  a  time  they  should  be 
occasionally  thoroughly  syringed  out  with  tepid  water  or  with  such 
disinfectants  as  carbolic  acid,  chloride  of  soda,  or  bromine. 

Gunshot  Wounds  of  the  Belly. — In  genei-al,  it  may  be  observed 
that  gunshot  wounds  of  the  belly  are  much  more  fatal  than  similar 
wounds  of  the  chest ;  death  resulting  in  a  vast  majority  of  cases  from 
extravasation  of  the  contents  of  the  hollow  viscera  into  the  peritoneal 

'  N.  y.  Jour.  Med,  February,  1876,  p.  124. 

*  Surg.  Hist,  of  the  War  of  the  Rebellion,  Part  I.,  p.  596. 
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cmvity,  inducing  fatal  peritonitis.  Of  414  penetrating  gunshot  wounds 
of  the  belly,  reported  in  Circular  No.  6,  308  were  fatal,  or  74  per  cent 
This  probably  includes  few  or  none  of  those  cases  in  which  death  re- 
sulted from  hsemorrhage  on  the  field ;  but  even  with  this  exclusion,  the 
rate  of  mortality  is  below  what  can  reasonably  be  expected  when  the 
•-eenlts  in  a  larger  number  of  cases  shall  have  been  ascertained. 

In  some  penetrating  and  perforating  wounds  of  the  belly  the  viscera 
are  not  injured ;  and  in  such  cases  the  mortality  is  very  small.  Their 
mortality  has  relation,  also,  to  the  character  and  conditions  of  tlie  vis- 
cera penetrated.  Thus,  for  example,  wounds  of  the  liver,  stomach, 
apleun,  kidneys,  and  bladder  present  the  highest  rate  of  mortality,  and  a 
wound  of  the  bladder  is  ir.ore  dan^rous  when  that  viscus  is  full  tlian 
wnen  it  is  empty.  Wounds  of  the  small  intestines  are  much  more 
dangerous  than  wounds  of  the  colon ;  for  the  reasons  that  the  small 
intestines  are  more  movable,  they  are  completely  surrounded  by  the 
peritoneal  sac,  and  they  are  so  disposed  in  convolutions,  that  the  missile 
generally  penetrates  the  canal  at  fliree  or  four  different  points.  A  very 
large  proportion  of  the  recoveries  after  penetrating  gunshot  wounds  of 
the  belly  which  have  come  under  my  notice,  were  in  cases  in  which  the 
balls  had  passed  through  the  lumbar  or  iliac  regions,  and  especially  the 
latter.  In  many  of  these  iliac  wounds,  however,  it  is  probable  that  none 
of  the  ^dscera  were  wounded.  While,  on  the  other  hand,  wounds  in 
the  umbilical  region  have  proven  especially  fatal. 

General  Treatment. — It  is  seldom  or  never  proper  to  explore  these 
wounds  in  order  to  trace  out  and  remove  the  ball  or  other  foreign  sub- 
stance.    Such  attempts  are  almost  certain  to  prove  fruitless,  and  cannot 
fail  to  diminish  greatly  the  chances  of  recovery.     It  will  be  remembered 
that  the  great  danger  consists  not  so  much  in  the  lesion  as  in  the  ex 
travasation  of  the  contents  of  the  viscera  into  the  peritoneal  cavity.     In 
some  cases  a  ball  penetrates  an  intestine  or  some  other  viscus,  and  their 
contents  do  not  immediately  escape.    If  now  the  lips  of  the  wound 
remain  undisturbed,  adhesion  speedily  takes  place  between  the  opposing 
peritoneal  surfaces,  that  is  to  say,  between  that  portion  which  lines  the 
walls  of  the  belly  and  that  portion  which  covers  the  contained  viscus, 
Bhutting  off  all  communication  with  the  cavity  of  the  peritoneum.     To 
search  for  a  wound  in  the  intestines,  also,  with  the  purpose  of  closing  its 
edges  with  sutures  as  recommended  by  Legouest,  is,  in  my  judgment, 
equally  unsound  practice.     (I  shall  hereafter,  in  connection  with  gun- 
shot wounds  of  the  stomach,  refer  to  a  successful  case  recently  reported.) 
The  very  attempt  to  find  the  wound  in  the  intestine  must  ensure  the 
admission  of  air  into  the  cavity  of  the  peritoneum,  and  the  escape  of 
fascal  matter.     My  own  observations  and  experiments  have  shown,  that 
in  most  cases  the  ball  has  traversed  the  intestinal  tube  at  several  points; 
nod  while  one  wound  is  being  ex]>osed  and  closed  with  surures,  the  con- 
tents of  the  intestine  must  inevitably  escape  at  some  of  the  other  wounds.* 

■ 

t  fwo  njusacoessfol  oaaes  of  doenre  of  the  Ueam  by  sntore.     Specimens  4,389,  4.300. 
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The  only  examples,  therefore,  in  which  it  can  be  proper  to  close  an 
intestinal  wound  by  sutures,  are  those  in  which  portions  of  the  ab- 
dominal wall  have  been  torn  away  by  large  shot,  and  the  viscera  are 
fairly  exposed.  Having  in  such  cases  removed  the  ragged  edges  of 
the  imtestinal  wound  by  the  scissors,  they  must  be  retained  in  accurate 
coaptation  by  delicate  sutures ;  taking  care  that  the  edges  of  the  wound 
shall  be  slightly  inverted  so  as  to  bring  only  the  serous  surfaces  into 
contact,  between  which  adhesion  occurs  even  more  promptly  than  be- 
tween raw  surfaces,  and  very  much  more  promptly  than  between  mucous 
surfaces.  In  some  few  cases,  to  be  determined  only  by  the  judgment 
of  the  surgeon,  it  may  be  proper  to  stitch  the  edges  of  the  inteeting] 
wound  to  the  walls  of  the  abdomen,  and  encourage  the  formation  of 
an  artificial  anus. 

To  these  may  be  added,  as  proper  cases  for  the  employment  of  the 
suture,  those  very  rare  examples  in  which  the  intestine,  being  wounded^ 
is  protruded,  constituting  a  hernia.  Under  such  circumstances,  having 
closed  the  wound  by  sutures,  the  intestine  may  be  carefully  returned ; 
but  the  orifice  or  lesion  in  tlie  intestine  must  be  retained,  if  possible, 
in  a  position  corresponding  to  the  wound  in  the  abdominal  wall. 

With  these  exceptions,  the  proper  treatment  of  intestinal  gunshot 
wounds,  and  of  nearly  all  gunshot  wounds  involving  other  abdominal 
viscera,  is  in  the  main  expectant.  The  wound  should  be  dressed  with 
a  pledget  of  lint  moistened  with  water,  and  this  should  be  retained 
in  place  with  adhesive  strips  or  rollers.  The  patient  should  be  kept 
upon  his  back,  or  in  some  position  in  which  he  can  repose  with  the  most 
ease,  enjoining  upon  him  absolute  quiet,  so  that  the  viscera  may  re- 
main in  perfect  rest.  For  a  period  of  twenty-four  hours,  no  fiuids  or 
solids  should  be  received  into  the  stomach,  since  either  may  cause  that 
peristaltic  action  which  must  increase  the  danger  of  extravasation. 
Enemata  are  equally  objectionable.  Solid  opium,  in  doses  varying 
from  one-half  to  three-quarters  of  a  grain,  should  be  administered  at 
intervals  of  from  four  to  six  hours,  the  opium  being  conveyed  into  the 
stomach  by  a  tablespoonful  of  water.  Solid  opium  is  to  be  preferred 
to  morphine,  for  the  reason  that  it  is  less  likely  to  occasion  nausea.  It 
is  true,  however,  that  the  extent  to  which  it  is  to  be  employed  in  any 
case  must  be  determined  by  the  amount  of  pain,  but  usually  the  quan- 
tity of  opium  above  recommended  will  subdue  the  pain,  and  arrest  all 
peristaltic  movements.  Sedatives  of  any  kind  administered  to  the 
production  of  stupor,  paralysis  of  the  bladder,  and  such  complete  paral- 
ysis of  the  muscular  coats  of  the  intestinal  tube  as  results  in  tym- 
panitis, are,  according  to  my  experience,  injurious.  I  cannot  agree, 
therefore,  with  those  gentlemen  who  prefer  in  liiese  cases  to  "  narcotize" 
their  patients.  After  a  large  experience,  my  conclusions  upon  this 
pohit  are  positive.  I  have  seen  many  cases  of  gunshot  wounds  of  the 
belly,  under  moderate  doses  of  opium,  conducted  to  a  favorable  issue. 
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mnd  very  few  indeed  which  have  terminated  favorably  under  large 
doeeB  of  either  opium  or  morphine. 

After  the  lapse  of  twenty-four  or  thirty-six  hours,  drinks,  food,  and 
stimnlants  may  be  given  as  the  condition  of  the  patient  may  require ; 
but  cathartics  and  euemata  are  not  admissible  for  several  days. 

In  several  instances  balls  lodged  in  the  cavity  of  the  belly  have  event- 
ually passed  by  the  rectum.  I  have  recorded  four,  drawn  from  the  ex- 
perience of  the  late  war,  in  my  Treatise  on  Military  Surgery,  in  all  of 
which  recovery  took  place.  Mr.  Longmore  and  Mr.  Guthrie  have  each 
reported  one  example,  and  several  cases  are  recorded  in  the  U.  S.  Surgeon- 
General's  report. 

Faeoal  Piatuto.— Pascal  fistulaB  result  in  a  pretty  large  proportion  of 
cases  in  recovery.  I  have  reported  in  my  Treatise  on  Military  Surgery 
thirteen  cases,  most  of  which  came  under  my  own  observation;  and  in  all 
of  these  examples  a  spontaneous  cure  took  place  within  a  few  weeks  or 
months  at  the  longest.  In  the  history  of  these  cases  it  has  generally 
been  noticed  that  the  openings  have  closed  once  or  twice,  and  opened 
again,  before  the  final  closure  has  taken  place.  (See  ''  Fsecal  Fistula.'* 
Chapter  on  Injuries  of  the  Abdomen.) 

Some  of  our  surgeons  have  employed  opiates,  under  an  impression 
that  such  measures  favored  the  closure  of  these  fistulse ;  but  according 
to  my  observations  no  therapeutical  measures  have  proved  serviceable, 
except  a  strict  adherence  to  a  fluid  diet,  such  as  milk,  animal  broths,  etc. 
Solid  particles  of  food  are  apt  to  lodge  in  the  listulae,  and  cause  them 
to  reopen  when  partially  or  completely  closed.  A  fluid  diet  avoids  this 
source  of  delay  in  the  process  of  cure. 

Gunshot  Wounds  of  the  Stomach. — That  a  ball  has  entered  this 
viscus  may  be  inferred  from  the  situation  of  the  external  woimds ;  the 
pi*aBcordial  pain  ;  the  prostration  ;  hiccough  and  vomiting  ;  but  no  posi- 
tive evidence  can  be  afforded  except  from  the  vomiting  of  blood,  and 
the  escape  of  the  contents  of  the  stomach  through  the  wound. 

The  recorded  examples  of  recovery  after  this  accident  are  very  few. 
The  case  of  Alexis  San  Martin,  in  whose  person  Dr.  Beaumont,  of  the 
U.S.A.,  made  his  famous  experiments  upon  the  gastric  juice,  is  well 
known  to  the  medical  profession.*  Dr.  Petei-s,  of  the  U.S.A.,  has  also 
reported  the  case  of  a  soldier  wounded  September  13,  1862,  by  a  pistol- 
bali.  For  two  months  the  stomach  discharged  its  contents  through  the 
wound ;  but  it  finally  elosed  without  surgical  interference,  and  his  recov- 
ery was  complete.*  Dr.  Otis,  in  his  Surgical  History  of  the  War,  leaves 
us  in  doubt  whether  it  is  this  case  of  Dr.  Peters  (case  185)  or  case  187, 
which,  out  of  the  19  reported  cases  of  recovery,  alone  can  be  accepted  as 
authentic.  In  many  of  the  cases,  there  was  no  evidence  that  the  stom- 
ach had  been  wounded. 


*  American  Medical  Times,  April  4,  18^3. 
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Dr.  J.  W.  Brooks,  of  Chicago,  has  reported  the  case  of  a  man  in 
whom  both  the  stomach  and  left  kidney  were  penetrated  by  a  ball  from 
a  Derringer  pistol,  the  patient  vomiting  blood  and  passing  blood  through 
the  urethra.  There  was  no  surgical  interference  with  the  wound  or  the 
ball,  which  was  found  lying  under  the  skin  of  the  back.  The  treatment 
consisted  in  the  moderate  use  of  opiates,  the  external  application  of  hot 
water  fomentations,  almost  total  abstinence  from  food  or  drinks  for 
several  days,  and  absolute  rest  in  the  recumbent  posture.  His  recovery 
was  speedy  and  complete.* 

Dr.  John  H.  Hinton,  Surgeon  to  the  Presbjrterian  Hospital,  New 
York,  has  also  reported  the  case  of  a  young  man  who  was  shot  through 
the  stomach,  Feb.  12,  1884,  with  a  pistol  ball,  conical,  32  caliber.  The 
ball  was  removed  from  under  the  skin  by  Dr.  Hinton,  and  under  a 
judicious,  but  almost  purely  expectant,  plan  of  treatment  his  recovery 
was  rapid  and  complete.  Dr.  Hinton  has  appended  to  his  report  of  this 
interesting  case  an  account  of  some  experiments  made  by  him,  which 
seem  to  indicate  that  extravasation  of  the  contents  of  the  stomach  does  not 
necessarily  follgw  its  penetration  by  balls.' 

Gunshot  Wounds  of  the  Liver.— In  most  of  these  cases  the  patients 
die  quickly  from  hemorrhage.  A  large  proportion  of  the  remainder  die 
from  inflammation  and  from  the  formation  of  abscesses.  Nevertheless 
the  number  of  recoveries  reported  is  not  inconsiderable.  Guthrie  alone 
mentions  eight  recoveries. 

The  Surgeon-General  U.  S.  A.  reports  that  173  cases  of  gunshot 
wounds  of  the  liver  are  returned  as  having  come  under  treatment  in  our 
civil  war,  and  of  these  32  recovered.  It  must  not  be  forgotten,  however, 
that  in  the  cases  of  most  of  those  who  died  from  haemorrhage  alone,  the 
character  of  the  injury  was  probably  not  recognized,  and  they  do  not 
appear  in  the  Surgeon-Generars  report. 

I  have  reported  elsewhere  one  case  of  recovery  after  a  pistol  wound  of 
the  liver;  and  I  have  recently  had  under  my  charge  a  gentleman  from 
California,  who  was  shot  through  the  liver  and  right  lower  lobe  of  the 
lungs  by  a  pistol-ball.  An  enormous  abscess  was  subsequently  formed 
in  the  track  of  the  wound,  which  was  opened  by  Dr.  J.  0.  Shorb,  of  San 
Francisco,  the  abscess  discharging  pus  and  bile,  and  which  had  not  com- 
pletely closed  nine  months  after  the  accident,  although  his  health  was 
nearly  restored.  ^ 

If  a  ball  has  entered  the  liver  and  lodged,  it  may  be  proper  to  search 
for  it  carefully  with  a  probe,  provided  the  orifices  in  the  walls  of  the 
abdomen  and  liver  remain  in  correspondence.  The  wounds  ought  to  be 
left  open  to  allow  of  the  free  discharge  of  blood,  or  bile  and  pus;  the 
therapeutical  treatment  being  directed  mainly  to  the  prevention  or  re- 
duction of  inflammation. 

•  Brooks,  Chicago  Med,  Jour,,  September,  1872. 

«  Hinton,  Trans.  N,  Y,  State  Med,  Assoc,  for  1884.  p.  482. 
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Gunshot  Wounds  of  the  Spleen  and  Pancreas. — I  am  not  aware  that 
any  cases  have  been  reported  of  recovery  after  gunshot  injuries  of  either 
of  these  organs^  except  the  case  of  Behan,  who  died  four  years  after  the 
receipt  of  a  gunshot  wound  at  Sebastopol,  a  fragment  of  a  bullet  being 
found  in  the  spleen  after  death.* 

Gunshot  Wounds  of  the  Kidneys.— The  Surgeon-General's  records 
contain  reports  of  26  recoveries  after  gunshot  wounds  of  the  kidneys. 
While  a  certain  number  of  these  cases  were  satisfactorily  verified,  others 
were  not.  Haematuria,  and  the  escape  of  urine  through  the  track  of  the 
wound,  constitute  the  most  reliable  diagnostic  signs. 

Legouest  reports, a  case  of  complete  cicatriza  ion  of  a  gunshot  wound 
of  the  kidney,  verified  by  an  autopsy;  death  being  caused  by  a  wound  of 
the  knee  received  at  the  same  time  as  the  wound  of  the  kidney. 

The  treatment  in  such  a  case  must  consist  mainly  in  relieving  the 
bladder  often,  so  as  to  prevent  the  accumulation  of  bloody  clots,  and  in 
keeping  the  wound  well  open  on  the  back  to  permit  the  free  escape  of 
the  urine. 

Gunshot  Wounds  of  the  Bladder — ITie  danger  of  these  wounds 
depends  somewhat  upon  whether  the  bladder  is  full  or  empty  at  the 
time  of  the  receipt  of  the  injury ;  but  especially  upon  the  relations  of 
the  wound  to  the  peritoneal  sac.  Lesions  occurring  at  any  point  of  the 
bladder  covered  by  peritoneum  are  almost  certainly  fatal.  Indeed,  it 
has  not  yet  been  conclusively  shown  that  in  any  such  case  the  patient 
has  recovered.  It  is  certain,  however,  that  recovery  has  taken  place  in 
several  cases;  but  it  is  probable  that  in  all  these  examples,  the  bladder 
eonlained  sufficient  urine  to  lift  the  reflection  of  the  peritoneum  above 
the  track  of  the  wound. 

I  have  recently  had  under  ray  charge  Sergeant  Post,  of  the  61st  N".  T. 
Vols.,  who  was  wounded  at  Spottsylvania,  May  12,  1864,  by  a  rifle- 
ball,  which  entered  just  above  the  pubes,  two  and  a  half  inches  to  the 
left  of  the  median  line,  striking  the  top  of  the  pubes,  and  emerging 
behind  and  beneath  the  right  nates,  two  and  a  half  inches  lower  than 
the  point  of  entrance.  It  is  his  impression  that  he  had  not  emptied  his 
bladder  for  some  hours  before  he  was  wounded.  On  the  following 
morning  urine  began  to  escape  from  the  anterior  wound,  and 
subsequently  it  was  discharged  also  from  the  posterior  wound.  Still 
later  a  piece  of  his  India-rubber  overcoat  and  a  fragment  of  the  pubic 
bone  were  I'emoved  from  the  anterior  wound.  Four  years  after  the 
receipt  of  the  injury  his  health  was  completely  restored,  urine  had  long 
Binc^e  ceased  to  pass  by  either  orifice,  but  the  posterior  wound  remained 
open. 

The  case  of  Private  Brownell,  under  my  charge  at  Central  Park 
tJ.  S.  Hospital,  wounded  at  Gettysburg  by  three  buckshot  which  pene- 

»  Surg,  Hist,  of  War  of  the^Rebellion, 
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trated  the  bladder  above  the  pubes,  has  abe^y  been  published.     Hit 
recovery  was  complete.* 

Dr.  Livingston,  of  this  city,  reported  to  the  New  York  Pathological 
Society,  January  25, 1866,  a  case  in  which  he  had  removed  snccessfolly 
a  calculus  enclosing  fragments  of  bone,  from  the  bladder  of  a  man 
wounded  in  the  battles  of  the  Wilderness,  in  1864,  the  ball  having 
entered  "  near  the  right  external  ring."  * 

My  friend  General  Potter  was  also  shot  through  the  bladder,  at 
Petersburg,  in  1865,  by  a  rifle-ball  which  entered  above  the  pubes ;  from 
which  injury  he  has  made  a  complete  recovery. 

In  addition  to  these  cases  drawn  from  the  experience  of  the  late  war, 
it  is  pertinent  to  add  the  case  of  a  citizen,  Mr.  Jones,  shot  during  the 
New  York  riots  of  July,  1863,  and  reported  by  Dr.  Yan  Buren.  The 
ball,  weighing  one  ounce,  penetrated  the  bladder  above  the  pubes,  while 
the  bladder  was  distended  with  urine."  I  have  seen  Mr.  Jones  often 
since  the  injury,  and  he  has  recovered  completely  and  without  impair- 
ment  of  the  functions  of  the  bladder. 

It  is  worthy  of  special  notice  that  in  each  of  these  four  examples  the 
treatment  was  almost  wholly  expectant ;  and  in  neither  of  them  was  a 
catheter  retained  in  the  bladder,  for  the  purpose  of  ensuring  a  free 
escape  of  the  urine  by  the  urethra.  In  each  instance  the  fistulouft 
openings  closed  spontaneously,  and  without  much  delay. 

The  concliision  to  which  we  might  justly  arrive,  in  view  of  the  expe- 
rience above  narrated,  is,  that  the  practice  heretofore  recommended  and 
adopted  by  most  army  surgeons,  of  introducing  a  catheter  into  the 
bladder  through  the  urethi-a  and  permitting  it  to  remain  for  several 
days,  is  at  least  unnecessary.  Indeed,  a  farther  and  more  extended 
observation  in  a  class  of  cases  having  many  points  in  common  with 
gunshot  injuries  of  the  bladder,  namely  in  those  cases  in  which  perineal 
urethrotomy  has  been  performed,  confirms  this  conclusion.  There  are 
many  surgeons  at  the  present  moment  who  consider  the  retention  of  a 
catheter  in  the  bladder  after  this  latter  operation  as  not  only  useless, 
but  as  absolutely  injurious. 

The  most  dependent  orifice  made  by  the  bullet  should  be  opened 
freely,  and  every  opportunity  given  for  the  escape  of  the  urine  in  this 
direction ;  and  the  catheter  may  be  with  propriety  occasionally  intro» 
duced  through  the  urethra  to  ensure  the  thorough  evacuation  of  the 
bladder,  but  even  this  ought  to  be  practised  with  caution  and  not  too 
frequently.  Rest  and  the  moderate  use  of  opiates  constitute  the 
remaining  important  remedial  measures. 

Ballingall,  in  his  treatise  on  Military  Surgery,  has  collected  ninet^n 
cases  in  which  balls  having  entered  the  bladder  have  subsequently  been 


*  Treatise  on  Military  Surgery,  by  the  Author,  p.  871. 

•  Livinffston.     New  York  Medical  Record,  vol.  1,  p.  183, 
'  Van  Buren.     New  York  Medical  Journal^  May,  1866. 
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removed  by  some  of  the  cutting  operations  usually  made  for  stone :  the 
firet  operation  of  this  kind  having  beqn  made  by  Frire  Jacques  in  1698 
Since  the  close  of  our  late  war  a  number  of  similar  cases  have  beer 
reported  by  our  own  surgeons,  among  which  I  can  recall  Dr.  Living- 
stones case,  already  referred  to,  a  case  in  which  Dr.  Dougherty,  oi 
Newark,  N.  J.,  was  the  operator,  and  a  remarkable  case  in  which  a 
fragment  of  a  hand  grenade,  encrusted  with  earthy  phosphates,  waa 
removed  by  Surgeon  Randolph,  U.  S.  A.  In  the  Surgical  History  of 
the  War  will  be  found  a  careful  description  of  most  of  these  cases,  accom- 
panied with  a  numerical  statement  in  tabular  form  of  twenty-one  cases 
of  lithotomy  for  the  extraction  of  projectiles  or  traumatic  vesical  calculi. 

Balls  which  enter  the  pubic  cavity  through  its  bony  parietes  are 
usually  followed  by  troublesome,  and  often  fatal  abscesses,  caused  by 
the  numerous  small  fragments  of  bone  which  are  generally  detached 
and  which  it  is  seldom  possible  to  remove.  Whenever  it  is  practicable, 
the  detached  fragments  should  be  removed ;  and  as  soon  as  pus  has 
formed,  great  pains  must  be  taken  to  ensure  its  prompt  and  thorough 
evacuation. 

Giinshot  Wounds  of  the  Extremities. — Gunshot  wounds  of  the 
extremities,  in  so  far  as  they  are  merely  flesh  wounds,  have  ali-eady 
been  sufliciently  considered  in  our  general  remarks :  in  their  relations 
to  injuries  of  the  boues,  arteries,  etc.,  they  can  be  more  appropriately 
studied  in  connection  with  fractures,  amputations,  resections,  and  the 
ligation  of  arteries. 

Gunshot  and  other  injuries  of  Nenres. 

Conoussion  of  a  nerve  is  usually  caused  by  the  fall  of  a  heavy 
missile  upon  some  portion  of  the  body  considerably  remote  from  the 
nerve  trunk  to  which  the  special  influence  of  the  shock  is  conveyed. 
It  is  followed  by  a  temporary  suspension  of  nerve  influence  in  the 
parts  supplied  by  the  nerve,  and  in  most  cases  ends  in  a  speedy  and 
complete  restoration  of  function. 

Contusion  ensues  upon  a  similar  injury  inflicted  upon  the  integu- 
ment directly  over  the  nerve,  compressing  it,  perhaps,  between  the  bone 
and  integument ;  or  it  may  be  caused  by  the  passage  of  a  ball  through 
the  tissues  in  the  immediate  vicinity  of  the  nerve,  but  without  actual 
contact. 

The  lesions  and  subsequent  phenomena  resulting  from  contusions  do 
not  differ  materially  from  those  caused  by  laceration  or  partial  section 
of  a  nerve,  and  will  not,  therefore,  demand  a  separate  consideration. 

Ijaoerations,  partial  section,  or  contusions  of  nerves  may  affect 
Ihotion,  sensation,  and  nutrition  in  those  parts  to  which  the  injured 
nerve  is  distributed ;  and  these  changes  of  condition  may  exist  in  very 
unequal  proportions.  Motion  is  more  often  impaired  than  sensation, 
and  indeed  sensation  is  often  exalted  while  the  power  of  voluntary 
motion  is  almost  completely  lost. 
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The  following  is  a  brief  summary  of  the  results  'bserved  in  these 
cases.  Pain,  with  diminished  or  increased  tactile  sensation :  in  most 
cases  the  tactile  sensations  are  diminislied.  Voluntary  motor  powei 
either  entirely  lost  or  present  only  iii  a  much  less  degree  than  natural; 
while  galvano-electric  contractility  is  seldom  or  never  wholly  lost. 
The  paralyzed  muscles  waste  or  become  atrophied,  and  often  in  a  de- 
gree which  implies  defective  nutrition  beyond  what  mere  disuse  would 
occasion.  At  first  this  atrophy  is  accompanied  by  a  loss  of  tone  in  the 
muscles,  in  consequence  of  which  they  have  a  soft  and  flabby  feel ;  at 
length,  however,  there  ensues  an  increased  tension,  perhaps  a  con- 
traction and  shortening,  causing  more  or  less  distortions  of  the  limbs^ 
In  some  cases  the  wasting  is  moderate,  while  the  contraction  and 
tension  are  excessive.  In  rare  examples  the  contraction  exists  without 
any  degree  of  wasting. 

Paralysis  of  the  opposing  muscles  may  also  cause  deformities,  where 
no  abnormal  muscular  shortening  or  contraction  exists. 

The  nutrition  of  the  skin  and  its  appendages  is  afiFected  in  some  cases 
in  a  remarkable  manner,  especially  in  those  examples  in  which  the 
pain  is  of  a  burning  character.  These  changes  usually  commence 
while  the  wound  is  healing,  and  at  the  same  time,  perhaps,  that  the 
muscular  and  areolar  tissues  are  becoming  atrophied,  and  the  limbe 
contorted ;  the  palms  of  the  hands,  the  fingers,  and  other  portions 
involved  in  the  neural  disturbance,  assume  a  glossy  appearance  resem- 
bling chilblains ;  or  the  skin  may  be  mottled,  red,  and  pale  in  patches; 
the  folds  in  the  skin  disappear  and  it  sometimes  cracks  as  if  opened  by 
the  extreme  tension;  the  hair  falls  off  and  the  nails  become  incur- 
vated  in  both  their  k  ng  and  lateral  axes.  Perspiration  over  the  affected 
parts  is  generally  lessened,  sometimes  it  ceases  altogether:  in  other 
cases  it  is  excessive;  or  it  may  be  altered  in  quality,  presenting  a 
strong  acid  reaction  and  odor,  or  the  odor  may  be  highly  offensive. 

Accompanying  these  changes,  or  even  in  cases  attended  with  fewet 
complications,  the  joints  often  become  swollen  and  tender,  presenting 
a  condition  closely  resembling  articular  rheumatism,  which  condition 
concurs  with  the  muscular  contractions  in  causing  anchylosis. 

Eczema  in  some  of  its  many  forms  is  also  a  very  frequent  sequence 
of  nerve  injuries,  where  the  nerve  tnmks  have  not  suffered  a  complete 
separation.  It  is  especially  apt  to  appear  in  connection  with  the  glossy 
skin. 

Either  in  consequence  of  the  extension  of  neuritis,  or  for  some  other 
reason  not  easily  understood,  the  functional  disturbance  often  extends 
to  nerve  trunks  not  originally  injured.  In  other  cases  various  neural 
phenomena,  such  as  pain,  muscular  contractions,  etc.,  inanifest  them- 
selves in  structures  not  supplied  from  branches  of  the  nerve  originally 
injured,  nor  from  contiguous  trunks,  and  which  admit  of  no  explana- 
tic»n  except  through  reflex  action. 

Finally,  the  cicatrices  of  wounds  often  become  the  sources  of  nen 
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nlpc  paiuB,  in  consequence  probably  of  the  implication  of  some 
branch  or  filmueut  of  a  nerve  in  the  dense  cicatricial  tissue. 

Complete  Seotion, — The  eymptiHiis  wMdi  euBue  upon  complete 
Kvdim  of  a  nerve  are  more  uuiform,  but  occasion  uBiially  much  lesp 
Eufferiug. 

There  is  it  first  complete  ineeneihilitj  and  total  loss  of  muscnlar 
[Wtfer;  even  electro-magnetic  contractility  disappears.  The  liinba  bjou 
become  u^ieinutuus,  the  skiu  appears  tliick  and  dry  ;  tlie  cuticle,  which 
ij  of »  brown  or  yellowish  tint,  reuiains  only  in  patches  here  and  there. 
TLt:  imils  become  incurvated,  but  to  a  less  degree  than  in  cases  of  par- 
tial Kparadon  or  other  injui-ies  of  the  nerves." 

Treatmeot. — Pain  is,  of  all  the  symptoms  accompanying  partial 
moua  of  nerves,  tJiat  which  is  at  the  same  time  the  most  aiQicting  and 
the  luuet  difficult  to  overcome.  In  a  large  pi-opoilion  of  cases  tlie  cure 
it  only  accompUshed  after  a  long  pei'iod  of  time,  and  under  a  system  of 
mum^ment  directed  more  to  the  preservation  or  improvement  of  the 
geneml  health,  than  to  the  direct  or  immediate  abolition  of  the  pain. 
Hwjihia,  administered  by  tlie  stomach,  or  by  tlie  epidermic  or  hypoder- 
mic methods,  may  be  required  to  assuage  the  extreme  suffering,  but  as 
to  ila  iutlueoce  in  accomplishing  a  final  cure,  or  in  diminishing  the 
&e(]aen(^  and  severity  of  the  Buccessive  paroxysms,  I  am  compelled  to 
Mj  that  it  very  much  oftener  does  barm  than  good.  Tlie  same  may  be 
nid  of  all  other  narcotics  and  stituulauts ;  whose  ability  to  do  mischief 
ii  only  leas  tlian  tliat  of  morphia,  in  projx>rtion  as  tJiey  have  lees  ability 
to  temporarily  allay  pain. 

Owtructlou  of  the  nerve  in  the  cicatrix  by  caustics  or  the  kuife, 
lection  of  the  nerve  trunk,  or  section  with  removal  of  a  considerable 
portiaD  of  the  nerve,  very  seldom  fail  to  give  temporary  relief,  but  in 
mat  <»Be8,  after  the  lapse  of  a  time  longer  or  shorter,  and  generally  as 
•ooa  as  the  wound  is  fairly  closed,  the  pain  returns  with  unabated 
KTerity.  The  few  exceptional  cases,  however,  in  which  these  proce- 
dures have  brought  about  a  final  cure  will  warrant  a  resort  to  the  one 
or  the  other  in  certain  otherwise  incurable  and  desperate  cases. 

Electricity  has  also  in  some  cases  wrought  most  unexpected  and 
ahnoet  marvellotie  results ;  bat  its  effects  are  capricious  and  uncertain, 
•od  in  many  examples  it  only  aggravates  the  sufierings.  A  succession 
of  blisters,  applied  even  to  the  parts  directly  suffering  from  hj'pereea- 
tbeeia,  are  sometimes  useful.  Dr.  Mitchell  has  applied  them  with  evi- 
dent benefit  to  the  palms  of  the  hands  when  suffering  with  the  peculiai 
burning  pain  above  described.  Leeches  have  also,  in  his  experience 
now  aiid  then  given  relief,  when  applied  over  the  course  of  the   in- 


iMfaC  WmmdM  and  Otiurr  Injuria  of  tha  Iferta.  By  S.  Weir  Mitchell,  M.D., 
I  K.  HoidiQiue,  H.0.,  unl  William  W.  Keen,  M.D.,  Acting  Asaistant  Sui^ona, 
^  In  dwis»  of  U.&.A.  EtM^ital  fee  DImmm  of  the  Nerroua  BTslem.  rhiladelpliik 
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flauied  nerves.  It  is,  however,  worthy  of  especial  notice  that  in  most  oi 
all  of  the  cases  y^Mch  came  under  his  observation  when  the  burning 
pain  was  present,  ne  greatest  temporary  relief  was  afforded  by  mois- 
tire,  so  that  these  anliappy  patients  were  accustomed  to  carry  constantly 
a  bottle  of  water  and  a  sponge  to  keep  the  parts  moist 

Gentle  frictions  niade  upon  the  cicatrix  have,  in  a  few  cases,  given 
relief. 

The  muscular  hypersesthesia,  manifested  in  all  attempts  to  move  the 
limb,  is  most  certainly  overcome  by  passive  motion,  which  must  be  per- 
sisted in,  despite  the  complaints  of  the  patient.  The  same  is  true  in  a 
great  measure  of  the  articular  pains.  It  has  even  happened,  sometimes, 
that  the  acute  lancinating  pains  of  large  nervous  trunks  have  been 
speedily  improved  or  wholly  dissipated  when  the  anchylosis  has  been 
overcome ;  in  some  of  which  examples  it  is  more  than  probable  that 
relief  has  been  afforded  by  tlie  removal  of  pressure  from  certain  nerves, 
possibly  also  by  the  complete  rupture  of  other  small  and  suffering 
branches. 

Muscular  contraction  is  best  restored  by  galvano-electricity,  by  fric- 
tions, and  by  passive  motion.  Electricity,  especially,  is  often  capable 
of  awakening  contraction  in  muscles  which  have  long  ceased  to  respond 
to  the  action  of  the  will.  Eapid  alternations  of  heat  and  cold,  by  means 
of  the  hot  and  cold  douche,  will  sometimes  prove  usef uL  Active  ex- 
ercise should  be  substituted  for  or  added  to  passive  motions  as  soon  as 
the  patient  finds  his  muscles  subject  to  the  control  of  his  wilL  If 
anchylosis  of  the  limbs  cannot  be  overcome  without  the  aid  of  anses- 
thetics,  there  should  be  no  hesitation  in  resorting  to  them  as  often  and 
as  fully  as  may  be  necessary.  In  a  few  cases  it  may  finally  be  required 
to  divide  tendons,  or  other  fibrous  or  muscular  bands  which  offer 
insuperable  obstacles  to  motion. 

In  case  a  nerve  has  been  completely  divided,  union  and  restoration  of 
the  neural  functions  may  occur  at  an  early  or  a  very  late  period,  and 
the  surgeon  should  not  fail  to  make  the  electro-magnetic  test  at  short 
intervals  for  a  period  of  many  months,  in  order  that  he  may  avail  him- 
self of  the  earliest  opportunity  which  the  reunion  will  furnish,  of  a 
renewal  of  the  vital,  muscular  contractility. 


CHAPTER  TI. 

WOUNDS  INFLICTED  BY  STINGING  VENOMOUS  INSEOTS. 
83rn.^Viilnera  Veneno  InfiBota,  Xnaeotii  AouleatlB,  (R.  O.) 

The  poison  conveyed  by  the  stings  of  bees  and  "wasps  is  seldou 
sufficient  to  canse  anything  more  than  a  local  irritation  ;  but  even  this 
when  the  wound  is  inflicted  upon  certain  parts  of  the  body,  as,  foi 
example,  the  back  of  the  mouth,  may  occasion  death.  If  the  stinge 
are  numerous  also,  severe  constitutional  effects  may  result. 

A  careful  examination  should  be  made,  with  the  aid  of  a  lens,  to 
ascertain  whether  the  stings  remain,  and  if  found  they  should  be  at 
once  removed. 

Cool  lotions  or  cold  poultices  will  in  general  afford  relief  to  the  pain ; 
but  the  most  permanently  efficacious  remedies  are  stimulating  lotions, 
such  as  the  diluted  liquor  ammonise,  cologne  water,  camphor  liniment, 
alcohol,  whiskey,  brandy,  very  hot  water,  etc.,  which  cause  a  temporary 
increase  of  the  pain,  but  in  most  cases  soon  dissipate  it  altogether. 

The  stings  of  the  mosquito,  gnat,  midge,  bug,  and  flea,  are  less 
poisonous,  but  when  inflicted  at  many  points  they  sometimes  cause 
severe  constitutional  disturbance. 

The  same  local  treatment  is  appropriate  as  recommended  in  the  case 
of  the  stings  of  bees  and  wasps. 

Some  of  the  larger  varieties  of  the  centipedes,  especially  those  found 
m  hot  climates,  are  probably  slightly  venomous ;  but  the  centipedes  of 
Northern  America  and  of  Europe  are  harmless. 

Spiders  (Araohnidas) — The  bites  of  most  spiders  are  innocuous,  but 
it  has  been  generally  asserted  that  the  bite  of  the  species  known  as  the 
tarantula  is  exceedingly  venomous,  causing  much  swelling,  and  some- 
times intense  constitutional  disturbance.  A  note  to  the  American 
edition  of  Druitt's  Surgery,  for  1860,  informs  us  that  this  opinion  is 
incorrect,  and  that  the  bite  is  followed  by  iio  particular  bad  effect ;  at 
least,  that  no  such  effects  have  been  observed  in  Central  America,  where 
the  insect  abounds.  Dr.  Paolo  Panceri,  of  Naples,  has  also  recently 
made  some  experiments  concerning  the  poison  of  this  spider.  Having 
procured  two  of  the  tarantulas  of  Pouille,  of  a  variety  especially  noted 
for  producing  the  phenomena  of  tarantulism  upon  persons  bitten,  he 
caused  in  succession  a  land  turtle  to  be  bitten  in  the  lower  evelid,  an 
aquatic  salamander  upon  the  back,  a  pigeon  upon  the  breast,  two  ver- 
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dels  in  the  breast ;  then  he  inoculated  the  venom  of  the  tarantula  upon 
a  third,  a  fourth  he  caused  to  eat  one  of  the  secretory  glands,  and, 
finally,  he  caused  a  rabbit  to  be  bitten  on  the  upper  lip.  Wishing  to 
continue  his  experiments  higher  in  the  animal  scale,  Professor  Fran- 
cesco Gassi  volunteered  to  allow  his  left  hand  to  be  bitten. 

These  experiments,  continued  between  June  15th  and  July  15th, 
established  the  fact  tliat  the  bites  of  the  famous  tarantula  exhibited  no 
difference  on  these  occasions  from  the  bites  of  other  spiders,  except 
with  reference  to  the  pain  and  swelling,  which  were  much  greater  from 
the  bite  of  the  tarantula  than  from  the  bite  of  other  spiders. 

Dr.  Panceri  concludes  that  the  opinions  entertained  by  the  celebrated 
Roman  physician  Baglioi,  and  by  others,  that  the  poison  of  this  insect 
causes  tarantisjn^  or  involuntary  motions  of  the  limbs  like  dancing, 
is  an  error  due  in  part  to  popular  credulity  and  in  part  to  some  ill- 
observed  cases  of  hysteria. 

The  only  insect  whose  poison  can  be  considered  as  truly  virulent  is 
the  scorpion,  which  also  belongs  to  tlie  class  of  arachnidse,  or  spiders. 
In  Africa  and  Asia  the  body  of  the  scorpion  attains  sometimes  the 
length  of  six  or  ten  inches,  and  the  malignity  of  its  venom  seems 
proportioned  to  its  size.  In  Europe  and  North  America  the  animal  is 
much  smaller,  and  is  generally  regarded  as  innocuous.  The  poison  ib 
contained  in  a  couple  of  sacs,  situated  at  the  base  of  the  claws  which 
terminate  the  body  posteriorly. 

The  wound  made  by  the  scorpion  should  be  treated  by  the  ligature, 
by  free  incisions  or  excisions,  and  poultices  containing  carbolic  acid  and 
sweet  oil.    The  internal  remedies  are  ammonia,  brandy,  and  opium. 


CHAPTER  YII. 

WOUNDS  INFUOTED  BY  VENOMOUS  SERPENTS. 
Bjn, — ^Vulnera  Veneno  InfiBota,  Serpentibus,  (R.  O.) 

All  of  that  sub-order  of  reptiles,  recognized  among  zoologists  as 
viperina,  are  more  or  less  venomous.  This  group  includes  not  only 
the  species  known  as  the  viper,  but  also  the  orotolus  or  rattlesnake. 

The  viperina  are,  in  general,  characterized  by  the  following  distinctive 
features.  The  body  is  comparatively  thick ;  its  movements  are  slug- 
gish ;  the  tail  is  short ;  the  head  is  broad  and  flattened ;  the  upper  lip 
hangs  on  either  side  like  the  lip  of  a  mastiff,  and  the  jaws  open  very 
wide. 
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Of  the  rattlesnake,  Profeeaor  Ilolbrook  has  described  six  species, 
all  of  which  are  venumous,  the  poison  of  the  massaeauga  being  the 
muet  virulcut.     The  poison  glands  are  situated  below  and  behind  the 


orbit ;  from  which  ducta  convey  the  secretion  to  sacs  placed  beneath 
the  roots  of  the  faiigs.  The  fangs,  of  which  there  are  two,  are  attached 
to  the  upper  jaw,  and  contain  canals  which  communicate  with  the  sacs. 
When  not  in  action  the  faugs  are  folded  inwards  upon  the  roof  of  the 
month ;  from  which  position  they  are  suddenly  erected  when  tlje 
animal  is  preparing  to  strike.  The  poisonous  secretion  is  slightly 
yellowish,  thin  and  semi-transparent,  cAid  its  quantity  does  not  usually 
exceed  three  or  four  drops.  During  the  cold  seasons  of  the  year  when 
the  snake  is  torpid,  the  secretion  is  thick  and  diminished  in  quantity, 
and  possesses  very  little  virulence  ;  bnt  in  hot  weather  and  during  the 
priwreating  season,  its  quantity  and  virulence  are  increased.  Dr.  Weir 
Mitchell,  of  Philadelphia,  has  in  one  case  seen  fifteen  drops  ejected, 
when  the  fang  had  not  been  used  for  several  weeks.  The  same  gen- 
tleman observes  that  its  toxic^  qualities  are  not  essentially  impaired  by 
boiling  or  freezing,  or  by  treatment  with  alcohol,  iodine,  the  chlorides, 
ac'idi*,  or  alkalies.  When  simply  dried  it  retains  its  virulence  for  an 
indefinite  period. 

The  water  moooasin,  or  cotton  mouth,  abonnds  in  the  southern 
portions  of  the  United  States,  but  is  not  found  north  of  the  Pedee  river 
in  North  Carolina.  It  has  no  rattles,  but,  like  tlie  rattlesnake,  it  is 
supplied  with  fangs  and  a  highly  venomous  j>oieon. 

The  oopperhead  belongs  to  tiie  t^atne  genus,  trlgonooephalus,  with 
the  moccasin,  but  is  not  reputed  so  venomous. 
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Professor  Holbrook  describes  also  a  reptile  of  a  beautiful  red  color, 
surrounded  by  black  rings,  margined  with  yellow,  and  about  twenty 
inches  in  length,  found  chiefly  in  the  potato  fields  of  the  Southern 
States.  This  is  the  only  species  of  the  genus  elaps  known  in  this 
country.  The  upper  jaw  is  furnished  with  permanently  erect  fangs 
and  a  sac  containing  poison,  but  probably  of  a  much  less  virulent 
character  than  the  poison  of  the  reptiles  before  described. 

The  hooded  snake  or  cobra  di  capello  belonging  to  the  genus  naja, 
found  in  the  East  Indies,  is  scarcely  less  venomous  than  the  crotilus, 
but  the  symptoms  in  general  develop  more  slowly,  and  there  is  usually 
less  local  inflammation  and  swelling.  In  some  cases,  however,  death 
has  occurred  very  speedily  after  the  reception  of  the  poison. 

The  viper,  or  adder,  is  the  only  venomous  reptile  in  Great  Britain, 
and  is  found  also  in  greater  numbers  in  many  parts  of  Europe.  The 
spotted  adder,  so  common  in  many  of  the  Northern  States  of  America, 
is  not  the  same  reptile,  the  latter  being  wholly  innocuous. 

In  the  case  of  nearly  all  of  their  poisons,  experiment  has  shown  that 
they  are  harmless  when  received  into  the  mouth  or  stomach,  or  when 
applied  to  the  tegumentary  surface  of  the  body.  Even  when  applied  to 
abraded  surfaces  their  peculiar  poisonous  effects  have  not  usually  been 
observed. 

Symptoms. — So  far  as  I  have  been  able  to  learn,  a  large  proportion 
of  the  persons  struck  by  venomous  serpents  in  this  country  recover. 
Dr.  J.  T.  Scott,  of  Iowa,  who  has  seen  many  cases  of  wounds  inflicted 
by  rattlesnakes,  informs  me  that  in  no  instance  which  has  come  under 
his  notice  has  tlie  patient  died.  The  intensity  or  gravity  of  the  symp- 
toms, moreover,  is  exceedingly  varied ;  the  results  of  the  inoculation 
being  apparently  dependent  upon  many  conditions,  such  as  the  age 
of  the  patient,  the  amount  of  poison  received,  the  degree  of  virulence, 
or  activity  of  the  poison.  It  is  Aore  fatal  when  received  directly  into 
a  vein  than  when  received  into  the  cellular  tissue  only,  and  wounds  of 
the  head  and  trunk  are  more  fatal  than  wounds  of  tlie  extremities. 
Children  are  more  liable  to  succumb  to  its  influence  than  adults. 
Where  several  are  bitten  at  the  same  time  those  who  are  last  bitten  are 
the  least  exposed  to  a  fatal  poisoning. 

In  a  certain  proportion  of  cases  no  constitutional  symptoms  are  mani- 
fested. The  parts  in  the  vicinity  of  the  wound,  however,  seldom  fail 
to  become  quickly  swollen ;  which  swelling  spreads  rapidly  imtil,  in 
the  case  of  the  arm,  it  often  involves  the  whole  extremity  and  a  portion 
4»f  the  side  of  the  body.  The  inflammation  does  not  differ  essentially 
in  appearance  from  diffuse  cellulitis,  or  cellulitis  of  an  erysipelatous 
character,  except  that  the  limb  is  more  apt  to  assume  a  mottled  appear- 
ance from  congestion  or  extravasation  of  blood  in  the  tissues,  and 
that  the  swelling  is  sometimes  accompanied  with  unusual  coldness  and 
local  ansesthesia. 

The  constitutional  symptoms,  when  present,  appear  to  be  due  first, 
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to  a  direct  impression  upon  the  nervous  system.  There  is  not  only  in 
such  cases  local  aneesthesia,  but  also  general  prostration,  tremors,  and 
intermittent  pulse,  dilated  pupils,  delirium,  and  coma.  When  this  class 
of  symptoms  predominate,  death  occurs  speedily,  sometimes  within 
forty  or  sixty  minutes,  as  in  the  case  lately  reported  by  Dr.  Shapleigh.* 
Dr.  Wainwright,  of  this  city,  died  within  six  hours  after  he  was  bitten 
by  a  rattlesnake.  Second,  the  constitutional  symptoms  appear  some- 
times to  depend  less  upon  the  direct  impression  upon  the  nervous  sys- 
tem, and  more  upon  tlie  general  influence  of  the  poison  upon  the  blood, 
the  symptoms  presented  being  of  a  typhoid  type,  and  death  occurring 
in  a  few  days.  Finally,  the  constitutional  symptoms  may  be  due  almost 
exclusively  to  the  local  inflammation,  suppuration,  and  gangrene ;  and 
if  death  takes  place,  the  event  is  likely  to  be  postponed  two  or  three 
weeks,  or  longer.  In  some  cases  which  have  been  related  to  me,  be- 
longing to  the  first  class,  and  in  which  recovery  has  taken  place,  a  per- 
manent disability  of  the  nervous  system  has  ensued,  indicated  by  mus- 
colar  weakness,  morbid  apprehensions,  and  partial  loss  of  the  intellectual 
powers. 

Treatment. — In  all  countries  a  multitude  of  specifics  have  obtained 
more  or  less  reputation  for  the  cure  of  persons  poisoned  by  the  venom 
of  serpents ;  but  most  of  them  are  of  such  a  nature  as  to  leave  a  convic- 
tion that  the  reported  cures  were  only  due  to  the  safe  and  speedy  elim- 
ination of  the  poison  by  the  unaided  efforts  of  nature.  It  seems  quite 
probable  indeed  that  up  to  the  present  moment  no  actual  specifics  have 
been  discovered ;  and  that  it  is  the  duty  of  the  surgeon  to  treat  all  of 
these  cases  upon  certain  well-established  general  principles. 

The  local  treatment  is,  first,  the  adoption  of  speedy  measures  to  re- 
move the  poison  from  the  tissues  in  which  it  has  been  deposited,  by  suc- 
tion with  the  mouth,  or  by  cupping  glasses.  Second,  excise  or  destroy 
with  the  actual  cautery  the  parts  wounded,  or  even  in  some  cases  am- 
putate at  once  the  wounded  member.  A  case  has  been  related  to  me  in 
which  a  lad  was  bitten  by  a  rattlesnake  on  his  finger,  and  without 
delay  he  chopped  the  finger  off.  No  symptoms  of  poisoning  ensued. 
Third,  apply  a  ligature  tightly  above  the  wound,  in  case  the  wound  is 
received  upon  either  of  tlie  extremities ;  Dr.  Mitchell  having  observed 
that  any  delay  in  the  admission  of  the  virus  into  the  circulation  has  the 
effect  of  rendering  it  less  noxious.*  Fourth,  apply  to  the  wound  and  to 
whatever  parts  are  infiamed  or  swollen,  sweet  oil  and  fiaxseed  poul- 
tices, or  tincture  of  iodine;  and  if  suppuration  or  gangrene  ensue, 
make  free  incisions  and  cover  the  whole  with  yeast,  carbolic  acid,  or 
charcoal  poultices. 

As  internal  remedies  stimulants,  such  as  ammonia,  brandy,  whiskey, 

>  ShapIeigK    Amerioan  Journal  Medieal  Seieneey  April,  1869. 

'  ResearcheB  upon  the  VenoiL.  of  the  Rattlesnake.     SmithBonian  oontiibntion,  Jan.  6 
1871,  by  S.  Weir  IfttoheU,  M.D. 
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etc,  Bhould  be  employed  to  an  extent  safficieat  to  Bostain  the  sjstem  in 
its  struggle  against  the  deadly  poison,  and  to  aid  in  its  elimination ;  but 
it  is  absurd  to  follow  the  teachings  of  those  who  advise  absolute  intoxi- 
cation. There  is  no  evidence  that  stimulants,  when  used  to  this  extent, 
have  ever  served  any  useful  purpose.  Opium  should  be  given  only  when 
the  special  indications  for  its  employment  are  present,  such  as  excessive 
pain,  restlessness,  wild  delirium,  etc. 

Among  the  recent  remedies  suggested  for  snake  poisons,  it  seems 
necessary  to  mention  the  tincture  of  iodine,  employed  internally  through 
the  stomach  and  by  subcutaneous  injection  and  externally,  as  recom- 
mended by  the  late  Dr.  Brainard,  of  Chicago.  Dr.  Mitchell  found  that 
dilute  iodine  injected  subcutaneously  controlled  in  some  measure  the 
local  symptoms,  but  that  it  had  no  influence,  however  employed,  in  di- 
minishing the  constitutional  symptoms,  or  in  preventing  deatli.  Simple 
astringents  injected  subcutaneously  were  found  equally  efficacious,  so 
far  as  the  local  phenomena  were  concerned.  "Bibron's  antidote,*' 
equally  extolled  by  some,  is  composed  as  follows  : — "IJ.  Potassse  iodidi« 
gr.  iv. ;  Hydrargyri  chloridi  corrosivi,  gr.  ij. ;  Brominii,  f.  3  v. — Misce." 
Of  which  ten  drops  are  to  be  given  in  wine  or  brandy  every  thirty  or 
sixty  minutes.  Mitchell  declares  that,  according  to  his  experiments, 
tliis  so-called  "  antidote  "  possesses  no  such  properties. 

Dr.  Ilalford,  of  Melbounie,  claims  to  have  met  with  extraordinary 
success  by  injecting  ammonia  into  die  veins,  and  Dr.  Shortt,  of  Madras, 
has  obtained  similar  results  from  injections  of  the  liquor  potassae ;  but 
Dr.  Fayrcr,  of  Calcutta,  author  of  Thxinatojpia  of  India^  who  has  had 
occasion  to  treat  many  cases  of  snake-bites  in  the  Indies,  says  that  in 
his  experience  both  of  these  remedies  have  proved  equally  powerless. 

Among  the  older  remedies  the  Tanjore  pill,  containing  a  large  pro- 
jK^rtion  of  arsenic,  once  enjoyed  a  great  reputation  in  certain  quarters, 
>is  has  also  Fowler's  solution  of  ai*senic ;  but  they  have  long  since  been 
discarded  as  possessing  no  specific  influence,  and  as  on  tlie  whole  more 
likely  to  do  harm  than  good. 

.Circulur  No.  3,  1871,  from  the  office  of  the  Surgeon-General  U.  S.  A., 
contains  reports  of  seven  examples  of  snake-bites,  only  one  of  which 
proved  fatal.  The  report  concludes  with  a  quotation  from  Dr.  Fayrer 
to  tlie  effect  that  the  mortality  from  snake-bites  in  Bengal  and  the 
adjacent  provinces,  during  the  year  1869,  was  not  less  than  11,416 ; 
and  that  in  his  opinion  the  annual  mortality  from  this  cause,  in  British 
India,  is  not  less  than  20,000.  Dr.  Otis  adds,  "  I  question  whether  so 
many  deatlis  have  occurred  on  this  continent,  fr^m  sucli  cause,  within 
the  historical  period." 


CHAPTER  YIII. 

HYDROPHOBIA. 
83rn. — Rabies :  liyssa,  (R.  O.) 

Origin. — Hydrophobia  never  originates  in  the  human  species,  nor  is 
there  any  evidence  that  it  is  ever  conveyed  from  one  human  being  to 
another.  In  certain  inferior  animals,  however,  it  originates  spontane- 
oofily,  and  from  these  eources  it  is  conveyed  by  contagion  to  other  animals 
and  to  man.  It  occurs  most  frequently  in  animals  of  the  canine  and 
feline  species,  especially  in  the  dog,  the  wolf,  the  fox,  the  jackal,  badger, 
and  the  cat.  It  may  be  conveyed  by  inoculation  to  horses,  asses,  hogs, 
sheep,  rabbits,  birds,  and  probably  to  most  animals.  The  average 
period  of  incubation  in  dogs  is  about  40  days,  the  minimum  being  two 
weeks,  and  the  maximum  between  three  and  four  months. 

The  spontaneous  origin  of  hydrophobia  has  been  attributed  to  the 
season,  to  the  influence  of  heat  and  of  cold,  to  sudden  changes  in  tem- 
perature, to  excessive  thirst,  to  rage,  to  unwholesome  food,  confinement, 
want  of  tlie  couch-grass,  and  to  unsatisfied  sexual  appetite ;  but  most 
of  the  later  writers  affirm  that  investigations  carefully  made  do  not 
fully  sustain  either  of  these  opinions.  The  disease  is  unknown  in  many 
portions  of  the  world  ;  but  wherever  it  is  known  to  exist,  it  originates 
at  all  seasons  of  the  year  alike,  and,  it  is  said,  without  any  special  ref- 
erence to  either  of  the  other  conditions  named.  According  to  Eckel, 
however,  it  occurs  much  more  frequently  in  the  male  than  in  the 
female,  and  more  often  in  mongrels  than  in  those  of  pure  blood,  and 
i>  especially  lo^s  frequent  in  sneh  as  have  been  castrated.  It  is  probable 
that  under  different  circumstances  different  causes  operate  in  its  pro- 
ducti<m ;  and  that  occasionally  other  conditions,  not  yet  observed,  may 
determine  the  result. 

Symptoms  in  the  Dog. — In  the  dog  there  is  in  most  cases  no  dread 
of  water,  but  on  the  contrary  the  animal  usually  seeks  every  opportunity 
to  quench  his  thirst.  At  first  he  is  sullen,  restless,  impatient;  at  time? 
foaming,  but  always  capricious ;  the  gait  becomes  unsteady  and  stag- 
gering; his  voice  or  bark  is  changed,  and  he  early  evinces  signs  of 
delirium  by  barking  and  springing  at  imaginary  objects ;  his  tongue  is 
swollen ;  his  saliva  is  scanty  and  viscid ;  and  as  the  disease  approaches 
its  termination  his  legs  become  paralyzed,  his  lower  jaw  falls,  and  the  eyes 
become  sunken  and  dull.     During  the  whole  progress  of  the  malady 
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which  gonerally  lasts  from  five  to  eight  days,  the  paroxysms  of  rago  and 
violence  occasionally  remit,  and  are  succeeded  by  intervals  of  quietade, 
in  which,  however,  the  slightest  provocation  will  induce  him  to  bite,  and 
may  even  arouse  him  to  phrensy. 

Symptoms  in  Man.— TChe  average  period  of  incubation  in  man 
varies  from  five  weeks  to  three  months ;  in  some  cases  it  has  been  ex- 
tended to  one  or  two  years.  Occasionally  examples  have  been  reported 
in  which  the  disease  has  not  manifested  itself  until  after  the  lapse  of 
ten  or  fifteen  years,  and  one  case  is  reported  as  having  occurred  after 
nearly  twenty  years,*  but  these  accounts  have  never  been  accepted 
as  reliable.  On  the  other  hand,  cases  are  reported  of  its  accession  as 
early  as  the  seventh  and  eighth  Jay. 

In  a  large  proportion  of  cases  the  earliest  symptom  of  hydrophobia 
in  man  is  a  return  of  morbid  sensibility  in  the  cicatrix,  which  soon 
becomes  inflamed  and  swollen,  and  may  perhaps  ulcerate ;  the  pain, 
sometimes  accompanied  with  immbness,  often  extending  along  the  limb 
in  the  track  of  the  principal  nerves.  In  exceptional  cases  the  cicatrix 
inflames  after  the  accession  of  the  general  sjmptoms ;  and  still  more 
rarely,  there  is  no  return  of  pain  or  of  inflammation  in  the  original  seat 
of  the  wound,  during  the  whole  course  of  the  malady. 

Succeeding  to  or  concurring  with  the  local  manifestations  are  general 
febrile  symptoms,  possessing  no  peculiar  diagnostic  features,  unless  it 
be  that  they  are  accompanied  with  unusual  mental  depression,  and 
peevishness.  Speedily,  however,  the  malady  advances  to  the  second 
stage,  characterized  by  well-marked  and  distinctive  signs.  The  mouth 
becomes  filled  with  a  viscid,  tenacious  mucus ;  the  muscles  of  the  neck 
and  jaw  feel  stiff  and  rigid ;  deglutition  is  accomplished  with  difficulty ; 
respiration  is  spasmodic  and  irregular,  sometimes  catching,  as  when  one 
suddenly  plunges  into  water,  or  sighing ;  sharp  pains  are  experienced 
in  the  chest  and  prsecordia ;  there  is  excessive  thirst,  with  perhaps 
uausea  and  vomiting,  the  matter  ejected  from  the  stomach  being,  after 
a  time,  green  and  viscid ;  the  angles  of  the  mouth  retract ;  the  brows 
corrugate  ;  the  eyes  glare ;  at  intervals  the  whole  body  is  thrown  into 
convulsions,  which  are  sometimes  tetanic  and  sometimes  epileptiform. 
During  the  progress  of  these  symptoms  the  mind  is  generally  in  a 
state  of  constant  apprehension,  alarm,  or  absolute  despair.  The  body  is 
also  in  a  condition  of  remarkable  hyperaesthesia,  such  that  the  slightest 
Qoise,  a  breath  oi  air,  or  even  the  touch  of  a  feather  is  sufficient  to 
3xcite  a  paroxysm. 

The  di-ead  of  water  is  a  symptom  rarely  absent  when  the  disease  is 
well  developed.  Tliis  symptom,  from  which  the  name  hydrophobia  has 
been  derived,  is  due  solely  to  the  fact  that  every  attempt  to  swallow 
water,  or  any  other  fluid,  causes  a  spasm  of  the  muscles  of  deglutition, 
and  at  the  same  moment  a  spasm  of  the  muscles  of  respiration,  which 

*  New  York  Medical  Journal^  December,  1869, 


HYDROPHOBIA.  115 

ioemfi  to  threaten  iDStant  suffocation.  Even  the  rima  glottidis  closet 
firmly,  allowing  of  neither  expiration  or  inspiration ;  and  the  struggles 
of  the  sufferer  for  air  are  sometimes  prolonged  until  the  face  is  livid 
and  the  eyes  seem  to  protrude  from  their  sockets ;  or  until,  as  sometimes 
fortunately  happens,  deatli  suddenly  brings  relief. 

Tlie  effort  to  swallow  solids  is  also,  in  general,  attended  by  the  same 
phenomena ;  but  fluids  cannot  be  grasped  by  the  pharyngeal  muscles, 
and  their  deglutition  demands  more  effort,  and  causes  more  violent  and 
continued  spasms. 

AMiere  death  does  not  occur  during  one  of  these  paro:?grsms  of  suffoca- 
tion, it  finally  takes  place  immediately  after  the  cessation  of  some 
unusually  prolonged  paroxysm,  apparently  from  mere  exhaustion.  Oc- 
casionally death  is  preceded  by  a  complete  subsidence  of  all  the  charac- 
teristic phenomena  of  hydrophobia ;  the  patient  eats  and  drinks  with 
composure,  and,  to  one  unacquainted  with  the  malady,  his  condition 
might  inspire  a  hope  of  recovery ;  but  this  apparent  remission  only  an- 
nounces the  accession  of  the  third,  or  paralytic  stage,  which  soon  closes 
with  incohereucy,  delirium,  and  fatal  collapse. 

In  most  cases  death  takes  place  as  early  as  the  thii*d  day.  It  has  been 
delayed  two  or  three  weeks,  and  in  one  case  deatli  occurred  within  six- 
teen hours.  In  72  cases  collected  by  the  late  Dr.  Blatchford,  of  Troy, 
N.  Y.,  the  average  period  of  fatal  termination  was  three  days. 

Differential  Diagnosis. — Tetanus,  hysteria,  certain  inflammatory 
affections  of  the  throat,  and  certain  cerebral  affections,  are  sometimes  at- 
tended with  a  difficulty  or  dread  ot  swallowing  liquids,  and  with  spasms 
of  the  muscles  of  deglutition  and  of  respiration,  but  these  symptoms 
never  assume  such  prominence  as  in  the  case  of  the  malady  under  con- 
sideration. It  is  not,  however,  so  much  the  presence  or  absence  of 
any  single  phenomenon  that  determines  the  diagnosis,  as  the  complete 
history  and  concurrence  of  symptoms.  Nowhere  else,  it  can  safely  be 
affirmed,  is  the  same  or  even  a  similar  group  of  morbid  phenomena 
presented. 

Pathology. — ^Nothing  has  yet  been  determined  as  to  the  seat  and  na- 
ture of  this  disease,  and  it  seems  unnecessary  to  refer  to  those  opinions 
which  at  the  best  can  be  regarded  as  only  speculations. 

Tlie  direct  cause  is  known  to  be  the  saliva,  or  the  secretions  ac- 
companying the  saliva  of  a  rabid  animal ;  and  for  the  successful  inocu- 
lation of  the  poison  it  must  be  applied  to  a  wound,  or  to  some  raw  or 
abraded  surface.  All  that  are  bitten  do  not  develop  the  malady.  Hun- 
ter states  that  of  twenty  persons  bitten  by  the  same  dog  only  one  con- 
tracted the  disease.  Other  similar  facts  have  been  recorded ;  but  most 
writers  declare  that  probably  not  more  than  one  in  four  escape. 

This  immunity  obtained  by  so  large  a  proportion  of  persons  bitten,  is 

ascribed  chiefly  to  the  fact  that  the  saliva  is  wiped  from  the  tooth  by  the 

clothing,  or  by  the  outer  surface  of  the  integument,  before  the  tooth 

enters  the  flesh. 
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Treatment. — The  long  period  of  latency  after  the  it3ception  ol  thi 
poison  may  not,  perhaps,  imply  that  it  remains  during  all  this  time  im 
prisoned  by  the  tissues  in  which  it  lias  been  deposited,  and  that  no  portion 
has  made  its  way  into  the  circulating  fluids,  but  it  will  justify  a  hope 
that  such  is  the  fact ;  and  the  first  duty  of  the  surgeon,  at  whatever 
period  he  may  be  called  before  the  accession  of  the  disease,  will  be  to 
i*emove  thoroughly  all  of  the  suspected  parts.  In  short,  he  must  adopt 
the  same  preventive  measures  that  have  already  been  recommended  in 
cases  of  snake  wounds,  and  which  apply  equally  to  all  other  poisoned 
wounds.  If  caustics  are  to  be  used,  it  is  not  probable  that  one  agent 
possesses  any  more  value  than  another,  except  as  it  may  be  more  prompt 
and  energetic  than  another;  but  it  is  proper  to  mention  that  Mr.  Youatt 
says  he  "has  applied  lunar  caustic  to  upwards  of  400  persons,  and 
four  times  on  himself,  after  bites  from  dogs  decidedly  rabid,  and  he  has 
not  seen  the  disease  appear  in  one  instance."  The  statement  has  an 
air  of  looseness  and  of  exaggeration  which  compels  me  to  question  its 
accuracy. 

As  to  the  curative  treatment,  or  the  treatment  of  the  disease  after 
its  complete  announcement,  experience  has  furnished  very  few  if  any 
lessons  worthy  of  being  mentioned.  Nearly  all  of  the  systematic  writers 
declare  the  malady  incurable,  notwithstanding  that  a  multitude  of  em- 
pirical remedies  have  from  time  to  time  been  proclaimed  as  infallible. 
Even  the  few  cases  of  cure  reported  by  intelligent  physicians  have,  it  is 
aftinned,  turned  out  to  be  errors  in  diagnosis,  or  a  misstatement  of  facts, 
wherever  they  have  been  subjected  to  a  searching  criticism.  I  have 
neither  tlie  time  nor  opportunity  to  revise  these  statements  and  conclu- 
sions, but  it  is  my  belief  that  some  cases  of  genuine  hydrophobia  have 
terminated  in  recover}',  either  spontaneously,  or  by  the  aid  of  judicious 
medication. 

Not  one  of  the  so-called  specifics  merits  a  trial ;  nor  does  it  seem  worth 
while  any  longer  to  burden  the  literature  of  surgery  with  their  record. 
If  cures  of  hydro}>hobia  have  been  wrought,  it  has  not  been  accomplished 
by  remedies  of  this  class,  l)ut  by  a  careful  adherence  to  those  general 
laws  which  govern  the  treatment  of  most  other  maladies.  Admitting, 
therefore,  that  we  are  not  vet  able  to  neutralize  or  render  innocuous  the 
poison,  there  can  be  no  difliculty,  in  the  case  of  a  disease  whose  symp- 
tons  are  so  pronounced,  in  ascertaining  the  most  prominent  indications 
of  treatment,  and  giving  aid  to  nature  while  contending  with  the  enemy. 

Nearly  all  the  phenomena  presented  in  the  history  of  these  cases  point 
to  irritation,  or  disturbance  of  the  nervous  system,  as  their  immediate 
source,  and  especially  to  irritation  of  the  medulla  oblongata,  and  of  the 
pneumo-gastric  nerves  ;  and  whatever  remedies  allay  without  exhausting 
nervous  sensibility,  or  are  reputed  to  control  spasmodic  action  and 
assuage  pain,  may  be  properly  administered.  The  patient  should  be 
kept  in  a  quiet  and  moderately  darkened  apartment ;  as  far  as  possible 
his  mind  should  be  composed  by  words  of  encouragement  and  hope 
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Morphine  should  be  adminifitered  by  the  aid  of  enemata,  or  by  subca- 
taneouB  injection,  but  not  in  overwhelming  doses,  and  finally  the  system 
should  be  sustained  and  nourished  by  such  stimulants  and  nutrients  as 
the  patient  can  be  persuaded  to  take.  Where  suffocation  is  imminent 
from  spasm  of  the  glottis,  the  surgeon  might  hope  sometimes  to  prolong 
life  by  opening  tlie  larynx.  Of  Pasteur's  recent  experiments  and  obser- 
vations in  relation  to  the  prevention  and  cure  of  hydrophobia  by  inocula- 
tion I  hesitate  to  speak  until  more  satisfactory  evidence  as  to  its  value 
has  been  presented. 


OHAPTEE  IX. 

GLANDERS. 
83rn«— JEIquinia,  (R.  O.) 

Glanders,  so  far  as  is  known,  originates  spontaneously  only  in  the 
horse,  ass,  or  mule,  but  it  may  he  communicated  to  other  animals, 
and  to  man. 

Symptoms  in  the  Horse. — There  are  two  forms  of  the  malady 
described  by  veterinary  surgeons. 

In  one,  called  farcy,  or  button  farcy,  the  lymphatic  system  is  prima- 
rily affected,  the  lymphatic  vessels  and  glands  becoming  indurated  and 
enlarged ;  which  condition  finally  terminates  in  a  taixiy  and  unhealthy 
suppuration.  Sooner  or  later,  however,  unless  the  disease  is  arrested,  the 
mucous  membi-ane  of  the  nose  is  affected,  and  all  the  usual  symptoms 
of  glanders  are  presented. 

In  the  second  form,  the  malady  attacks  primarily  the  nostrils,  and 
this  variety  is  distinguished  especially  by  the  name  glanders.  It  is 
cliaracterized  by  an  early  enlargement  of  the  submaxillary  glands  ;  by 
an  abundant  and  continuous  discharge  from  the  nostrils ;  at  first  the 
discharge  is  thin  and  serous,  then  more  thick  and  glairy,  and  finally 
purulent,  or  sanious  and  exceedingly  offensive.  Ulcers  with  sharply 
defined  edges  perforate  the  mucous  membrane  of  the  nose,  the  bones 
become  carious,  the  lips  and  eyelids  become  swollen,  ulcerations  and 
doughing  extend  over  the  face,  a  tubercular  and  pustular  eruption 
appears  upon  various  parts  of  the  body,  and  the  animal  speedily  dies 
in  a  typhoid  condition ;  or  more  slowly,  worn  out  by  the  irritation  and 
exhansting  discharges,  or  by  the  gradual  extension  of  the  malady  to 
the  lungs  and  other  visceral  organs.  According  to  Youatt  the  mosl 
distinctive  features  in  the  horse  are  the  uninterrupted  nasal  discharge, 
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and  the  early  adhesion  of  the  submaxillary  glands  to  the  adjacent 
structures. 

Symptoms  in  Man. — When  the  poison  has  been  received  through  a 
wound,  as  is  most  frequently  the  case  in  man,  the  primary  symptoms  are 
those  of  farcy ;  but  unless  the  disease  is  arrested  the  nasal  symptoms 
eventually  appear.  At  intervals  varying  from  thi'ee  days  to  a  month 
after  the  inoculation,  the  wound  becomes  inflamed,  involving  speedily 
the  lymphatic  vessels  and  glands  ;  febrile  symptoms  of  a  low  type  are 
developed,  accompanied  with  night  sweats,  the  perspiration  becoming 
after  a  time  more  profuse,  sour,  and  offensive;  diarrhoea  occurs ;  diffused 
abscesses  fonn  about  the  large,  superficial  joints ;  the  mouth  and  throat 
are  parched  ;  respiration  is  oppressed  ;  eventually  a  shining  dusky  red 
spot  appears  upon  the  face,  from  which  a  diffused  oddcmatous  swelling 
rapidly  extends  over  the  nose,  eyelids,  and  scalp  ;  a  thin  fluid  begins  to 
discharge  from  the  nostrils,  which  gradually  becomes  thick,  tenacious, 
purulent,  bloody,  and  offensive ;  tubercles,  ending  in  ulcers  form  in  the 
nares;  tubercular  pustules  resembling  the  pustules  of  variola,  but 
somewhat  harder  and  smaller,  present  themselves  upon  various  parts 
of  the  body,  commencing  usually  upon  the  face;  portious  of  the 
inflamed  tissues  slough  and  fall  away ;  and  finally  low  febrile  symptoms* 
with  muttering  delirium,  close  the  scene. 

In  case  the  malady  originates  from  contact  of  tlie  poison  with  the 
pituitary  membranes,  the  nasal  discharges  precede  the  other  specific 
manifestations,  and  to  this  form,  as  has  ali-eady  been  stated  in  the  case 
of  the  horse,  the  term  glandei*s  has  been  more  especially  applied.  If, 
however,  the  disease  begins  as  farcy,  it  invariably  ends  as  glanders, 
unless  arrested;  and  if  it  begins  as  glanders,  sooner  or  later  the 
symptoms  belonging  to  farcy  are  presented.  It  is  in  each  case  the 
same  malady,  with  the  order  of  morbid  events  revei'sed.  Both  of  these 
forms  of  glanders  are  occasionally  characterized  by  milder  features,  and 
in  such  cases  the  disease  may  assume  a  chronic  form.  The  acute 
disease  generally  terminates  fatally  in  a  few  days  or  weeks ;  but  in 
very  many  of  the  milder  cases  the  termination  is  delayed  several 
montlis,  or  a  cure  is  finally  accomplished. 

The  Grease. — There  is  a  malady  belonging  to  the  horse  called  the 
grease,  or  equinia  mitis,  in  contradistinction  to  the  glanders,  which 
latter  is  known  sometimes  as  equinia  giandulosa.  In  the  horse  the 
grease  is  characterized  by  a  swelling  of  the  heel,  and  by  a  thin,  ichor- 
ous discharge  which  succeeds  suppui-atioii.  This  discliarge  being  inoc- 
ulated into  the  hands  of  those  employed  in  cleaning  horses,  gives  rise 
to  pustules  resembling  ecthyma,  and  which  were  once  supposed  to  be 
identical  with  the  cow-pox,  or  vaccinia.  These  pustules  begin  to  dry 
about  the  tenth  or  twelfth  day,  and  the  lesions  which  they  occasion 
soon  cicatrize.  They  have,  however,  very  few  or  no  points  in  cctnmon 
with  vaccinia,  and  cannot  be  confounded  with  it. 

Glandere,  whether  acute  or  chronic,  must  be  treated  by  such  local 
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mnd  constitutional  remedies  as  the  symptoms  indicate.  Through  the 
whole  course  of  the  malady  there  exist  indications  for  the  employment 
of  tonics  or  stimulants  and  nutrients,  and  the  local  treatment  must  be 
adapted,  as  in  all  similar  examples  of  inflammation,  suppuration, 
ulceration,  and  sloughing,  to  the  condition  in  which  the  affected  parts 
jtre  found.  Disinfectants,  especially  creosote  and  carbolic  acid,  must 
be  employed  freely  whenever  discharges  occur ;  and  great  care  should 
be  taken,  by  frequent  ablutions  with  warm  water  and  soap  and  by  other 
measures,  that  the  discharges  do  not  cover  and  infect  adjacent  tissues. 

In  order  to  prevent  the  further  spread  of  this  malady  among  horses, 
-experience  has  shown  that  the  most  vigorous  measures  are  required. 
Diseased  animals  must  be  killed  and  buried  without  delay.  No  horse 
<5an  be  permitted  safely  for  some  time  to  occupy  the  same  stall  or 
enclosure  which  has  been  occupied  by  the  diseased  horse.  The  blan- 
kets, harness,  and  especially  the  head-gear  of  the  affected  animal  should 
be  burned ;  the  pails  destroyed  or  newly-painted ;  the  racks,  ranges, 
and  everything  pertaining  to  the  stalls  should  be  scraped,  white-washed, 
or  painted,  and  thoroughly  treated  with  soap  and  water,  carbolic  acid, 
or  other  disinfectants. 

It  ought  not  to  be  forgotten  by  the  medical  attendant  that  this 
disease  may  be  conveyed  not  only  from  the  horse  to  man,  but  also  from 
man  to  man  by  inoculation ;  and  it  is  quite  probable  that  it  may  be 
conveyed  through  the  atmosphere,  by  infection.  The  blood,  also,  of  a 
horse  suffering  under  glanders,  being  thrown  into  the  veins  of  another 
animal,  has  occasioned  the  disease. 

With  a  knowledge  of  these  facts,  the  attendant  will  not  only  avoid 
all  unnecessary  exposure,  but  in  case  he  has  reason  to  suspect  inocula- 
tion he  will  speedily  resort  to  those  preventive  measures  which  have 
been  recommended  when  wounds  have  been  inflicted  by  venomous  ser- 
pents. 


CHAPTER  X. 

OTHER  LOCALIZED  TEftUMENTARY  AND  SUBCUTANEOUS 

INFLAMMATIONS. 

MaUgnant  Pustule.  Syn.-Pustula  Maligna-  (R.  C )  Pustule  mallgne;  Puoe 
malign;  Puce  de  Bourgogne:  Charbon;  Anthraoiou;  in  Cattle  and  Sheep 
Murrain;  Sang  du  rate;  Feu. 

MuRBAiN  is  quite  common  in  certain  districts  of  France,  and  in  other 
parts  of  Europe;  but  in  the  United  States  it  has  occurred  less  often 
MA  an  epizootic,  and  quite  as  rarely  in  a  sporadic  form.  I  witnessed, 
however,  an  epidemic  of  this  malady  in  Western  New  York   among 
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cattle  in  1843.    By  inoculation  the  disease  is  occasionally  conveyed  to 
man. 

Symptoms  in  Man. — ^The  virus  is  very  malignant,  and  may  be  con 
veyed  to  the  human  system  by  inoculation  from  the  hides,  from  the  secre- 
tions, or,  it  is  affirmed,  from  any  portions  of  the  body  or  blood  of  th^ 
infected  animals. 

At  periods  varying  from  three  to  eight  days  after  exposure,  a  minute 
vesicle  is  formed,  accompanied  with  an  itching  or  stinging  sensation 
resembling  very  much  that  caused  by  a  flea-bite ;  which  vesicle  soon 
becomes  livid  and  opens.  The  certre  of  the  open  ulcer  in  a  short  time 
presents  a  dark-colored,  ratlier  hard,  circumscribed  elevation,  suiTounded 
by  a  purple  areola ;  other  vesicles  form  in  this  areola,  and  the  adjacent 
tissues  become  swollen ;  the  itching  sensation  which  characterized  its 
earlier  stage  is  replaced  by  a  feeling  of  heat  or  burning ;  tlie  swelling 
and  induration  rapidly  extend,  and  the  central  portions  slough ;  these 
local  phenomena  being  accompanied  by  adynamic  fever,  which  often 
terminates  in  death  \vithin  a  few  days. 

Examples  of  a  more  benign  pustule  are  frequently  observed,  which 
do  not  originate  from  infection ;  and  which,  while  they  possess  many 
features  in  common  with  the  malady  under  consideration,  differ  from 
it  not  only  in  regard  to  specific  origin,  but  especially  in  the  compara- 
tive mildness  of  the  symptoms.  Nevertheless,  such  cases  have  by  most 
writers  been  reported  as  examples  of  malignant  pustule;  but  with 
much  more  propriety  they  might  be  considered  as  constituting  one 
variety  of  oarbuncle.  They  occur  most  often  upon  the  lower  lip, 
but  I  have  met  with  them  elsewhere,  especially  upon  the  fingers  and 
toes. 

The  treatment  of  malignant  pustule  consists,  first,  in  the  thorough 
cauterization  of  the  primary  vesicle,  and  in  the  adoption  of  such  mea- 
sures as  may  be  necessary  to  prevent  the  absorption  of  the  poison  into  the 
system,  which  have  been  fully  considered  in  connection  with  snake-liites; 
second,  in  the  management  of  the  local  inflammation  by  poultices;  third, 
in  the  employment  of  antiseptics;  and  finally,  in  the  judicious  adminis- 
tration of  tonics,  stimulants,  and  sedatives. 

Carbimole,  or  Anthrax  (B.  C),  has  so  many  features  in  common  with 
malignant  pustule  that  I  shall  speak  of  it  in  this  connection.  It  con- 
sists in  a  localized  inflammation  of  the  subcutaneous  areolar  tissue,  of  a 
low  or  asthenic  character,  forming  a  broad  but  circumscribed  induration 
which  results  usually  in  the  establishment  of  a  slough.  Suppuration, 
if  it  takes  place,  is  tardy  and  imperfect.  It  is  exceedingly  painful,  and 
accompanied  with  a  burning  sensation.  When  it  occurs  in  old  persons, 
and  especially  if  it  appears  upon  any  part  of  the  head  or  back  of  the 
neck,  it  frequently  proves  fatal.  It  is  not  contagious,  although  it  is  no 
4lonbt  sometimes  epidemic. 

The  first  and  most  important  indication  of  treatment  is  to  improve 
the  general  condition  of  the  system  by  a  nutritious  diet,  saoh  as  fresh 
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beef  extracts,  eggs,  milk,  and,  in  some  cases,  by  the  moderate  use  of 
stimulants.  Iron  and  quinine,  in  small  but  often  repeated  doses,  are 
useful  tonics;  occasionally  sedatives  may  be  required. 

As  local  treatment,  free  incisions  with  the  knife,  and  cauterization 
have  been  much  practised  by  surgeons,  with  the  etfect  generally  of  miti- 
gating the  severity  of  the  pain,  and  sometimes  of  causing  an  abatement 
and  limitation  of  the  inflammation.  These  results  are,  however,  by  no 
means  uniformly  obtained,  and  incisions  are  sometimes  followed  by 
exhausting  haemorrhage.  As  a  rule,  therefore,  when  the  surgeon  desires 
to  relieve  the  tension  and  strangulation  of  tissues  in  such  cases,  the 
actual  cautery  ought  to  be  preferred,  except,  of  course,  when  the  anthrax 
is  upon  those  portions  of  the  body  where  the  loss  of  structure  might 
cause  disfigurement.  Emollient  poultices  or  yea^^t  poultices,  the  Savin 
cerate,  or  other  mildly  stimulating  unguents  are  always  appropriate, 

FunuiouliLs  (R.  C),  or  Boil. — An  inflammation  of  the  skin  and  areolar 
tissue;  indurated,  more  circumscribed,  and  more  elevated  or  pointed 
than  a  carbuncle,  painful,  suppurating  somewhat  tardily,  finally  open- 
ing at  a  single  point,  and  eventually  giving  exit  to  a  small  central 
slough,  usually  called  the  *'  core,"  after  which  it  almost  invariably  ter- 
minates in  rapid  cicatrization. 

Furunculi  are  most  common  in  youth  or  middle  life,  and  are  depend- 
ent usually  upon  derangement  of  the  digestive  organs,  perhaps  in  other 
cases  upon  certain  general  conditions  of  dyscrasy.  The  occurrence  of  a 
single  furunculus  is  often  followed  by  a  succession  of  them,  which  form 
usually  in  the  neighborhood  of  the  original  one,  indicating  apparently 
that  the  local  irritation  has  been  propagated  to  the  adjacent  tissues, 
although  in  some  instances  I  have  been  convinced  that  the  recurrence 
was  due  to  the  long-continued  application  of  poultices,  or  perhaps  of 
irritating  ointments. 

The  general  treatment  consists  in  removing  from  the  stomach  and 
intestinal  canal  acrid  ingesta,  restriction  to  a  simple,  nutritious,  but 
unstimulating  diet,  moderate  exercise  in  the  open  air,  and,  in  some 
cases,  the  administration  of  vegetable  or  mineral  tonics. 

The  most  important  local  treatment  may  be  called  abortive,  and  con- 
sists in  a  free  puncture  or  incision  of  the  minute  papule  or  inflamed 
point  at  the  earliest  possible  period.  Surgeons  have  also  aborted  furun- 
culi by  painting  them  with  the  tincture  of  iodine  or  nitrate  of  silver,  or 
by  applying  a  small  blister.  My  experience  has  led  me  to  give  prefer- 
ence to  the  knife.  At  a  later  period,  the  application  of  a  small  emollient 
poultice,  and,  subsequently,  of  the  resin  ointment,  may  protect  the 
parts,  and  hasten  suppuration.  When  this  has  occurred,  it  should  be 
opened,  and  the  contents  be  allowed  to  escape  without  pressure.  Front 
this  time  forward,  the  local  treatment  is  practically  ended,  except  in  so 
far  as  it  may  be  necessary  to  give  it  protection  from  the  air  and  clothing. 

Onyohia(B.  0.)  or  Felon,  Whitlow. — There  are  several  varieties  of 
onychia,  namely,  onychia  maligna,  or  a  peculiarly  obstinate  ulcerative 
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action  attacking  the  matrix  of  the  nail,  occurring  chiefly  in  strumous 
children,  and  demanding  for  its  successful  treatment,  in  some  cases,  the 
destruction  of  the  entire  matrix  by  either  the  knife  or  a  caustic. 
Such  cases  also  demand  attention  to  the  condition  of  the  general  health. 

Onychia  Syphilitica  is  an  inflammation  of  the  matrix  of  the  nail, 
frequently  affecting  several  fingers  simultaneously,  and  presenting  itself 
in  the  secondary  or  tertiary  form  of  constitutional  syphilis.  Unlike 
onychia  maligna,  it  seldom  extends  beyoud  the  matrix  at  the  root  of  the 
nail,  and  seldom  ulcerates  or  suppurates.  It  is  not  apt,  therefore,  to 
cause  the  destruction  of  the  nail.  It  has  very  much  the  appearance  of 
an  ordinary  simple  "run  around."  Its  treatment  consists  in  the  em- 
ployment of  general  means  to  remove  the  syphilitic  taiat,  and  in  the 
local  application  of  the  tincture  of  iodine,  or  of  the  nitrate  of  silver. 

Onychia  Benigna  may  be  divided  anatomically  into  several  varieties. 
Onychia  cutanea  (syn.,  paronychia,  tourniole  or  run-around)  is  an 
inflammation  of  the  vera  cutis  immediately  surrounding  the  root  of  the 
nail,  caused  in  most  iiistauces  by  a  "  hang-nail,"  or  the  accidental 
detachment  of  the  cuticle  from  the  free  end  of  the  lateral  sulcus  which 
receives  the  nail.  The  removal  of  the  loosened  cuticle,  and  the  applica- 
tion of  the  nitrate  of  silver,  or  simply  protecting  the  parts  with  adhe- 
sive plaster  usually  suffices  to  effect  a  speedy  cure.  In  those  cases  in 
which  the  cuticle  becomes  elevated  by  a  thin  layer  of  serum,  the  cuticle 
should  be  carefully  removed.  The  vera  cutis  having  been  thus  thor- 
oughly exposed,  and  having  been  washed  with  tepid  watar,  it  should 
then  be  dressed  with  simple  cerate.  If  these  precautions  be  neglected, 
it  will  be  difficult  to  limit  the  extension  of  the  vesication,  and  to  prevent 
the  detachment  of  the  nail.  In  a  few  rare  instances,  I  have  seen  ony- 
chia simplex  occurring  upon  several  fingers  at  the  same  time,  and  resem- 
bling very  closely  onychia  syphilitica,  in  persons  having  no  syphilitic 
taint,  but  who  were  in  feeble  health  and  badly  nourished. 

Onychia  Cellulosa. — The  most  common  form  of  onychia  is  an  inflam- 
mation of  the  cellulo-fibrous  tissue  which  composes  the  pulpy  mass  on  the 
palmar  surface  of  the  extremity  of  the  finger.  This  structure  is  highly 
vascular  and  richly  endowed  with  nerves  of  sensation.  Opposite  the 
articulation  on  the  palmar  surface  the  skin  is  bound  closely  to  the  flexor 
tendons  by  fibrous  tissue  alone.  It  follows  from  these  anatomical  pecu- 
liarities that  when  the  pulpy  fibro-areolar  tissue  becomes  inflamed,  it  suf- 
fers a  species  of  strangulation,  and  the  imprisoned  effusions  cause  much 
pain  and  tension  in  the  affected  part.  The  extreme  tension  presses  the 
blood  from  the  integument,  aud  gives  to  it  that  peculiar  white  appear- 
ance from  which  the  term  whitlow  or  white  flame  is  derived.  This  old 
Saxon  term  is,  therefore,  only  applicable  to  the  form  of  onychia  now 
under  consideration,  namelv,  the  onvchia  cellulosa. 

It  is  of  frequent  occurrence  among  kitchen  maids  who  have  their 
hands  much  in  hot  water,  and  among  men  who  handle  barrels  by  their 
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chines.     It  occurs  also  from  other  causes,  and  sometimes  without  any 
apparent  cause. 

In  the  earliest  stage,  the  inflammation  may  disappear  spontaneously 
if  the  finger  be  properly  protected  from  further  injury.  A  little  later  it 
may  demand  for  its  arrest  the  application  of  the  tincture  of  iodine  or  of 
a  strong  solution  of  nitrate  of  silver,  both  of  which  serve  apparently  the 
triple  purpose  of  directly  abating  the  sensibility  of  the  surface,  of  fur- 
nishing a  thickened  cuticular  protection,  and  of  causing  considerable 
uniform  compression  of  the  tissues  when  they  have  become  thoroughly 
dry.  In  order  to  be  effective,  they  must  be  applied  to  all  the  surfaces  of 
the  last  phalanx  except  the  nail.  When  the  applications  have  become 
dry,  a  poultice  may  again  be  applied.  If  three  or  four  days  have  passed 
since  the  onset  of  the  inflammation,  resolution  is  pretty  certain  not  to 
occur,  and  there  ought  to  be  no  longer  delay  in  making  a  free  incision, 
carrying  the  knife  fairly  to  the  bone,  and  this  whether  suppuration  has 
already  taken  place  or  not.  The  omission  to  do  so  will  expose  to  the 
danger  of  perforation  of  the  periosteum  by  strangulation  or  ulceration, 
and  to  the  necrosis  and  loss  of  the  last  phalanx.  After  the  debridement 
of  tlie  tissues  by  the  knife,  the  swollen  pulp  is  apt  to  protrude,  present- 
ing the  appearance  of  exuberant  granulations,  but  in  a  few  days  the  tis- 
sues retract  within  their  tegumentary  coverings,  and  the  wound  cica- 
trizes. 

Onychia  Feriosteosa  and  Onychia  Osteosa. — No  doubt  the  local 
inflammatory  affection  sometimes  commences  in  the  periosteum,  and  at 
other  times  in  the  bone  itself,  but  it  is  generally  impossible  to  make  the 
differential  diagnosis,  nor  is  it  iipportant  to  do  so,  since  the  causes,  symp- 
toms, treatment,  and  results  are  usually  the  same.  In  most  cases,  these 
deep-seated  inflammations  have  been  caused  by  a  bruise.  The  symptoms 
consist  in  a  deep,  tensive  pain  existing  some  days  before  there  are  any 
external  signs  of  inflammation,  and  when  suppuration  occurs  it  is  almost 
certain  to  cause  necrosis  of  the  bone.  The  only  proper  mode  of  treat- 
ment is  to  make  early  and  free  incisions,  so  as  to  completely  expose  the 
bone  before  suppuration  has  taken  place. 

It  might  be  proper  also  to  make  a  fifth  variety,  the  onychia  tendinosa, 
or  that  which,  commencing  in  the  fiexor  tendon,  or  tendons,  is  con- 
veyed along  underneath  the  thecae  to  the  palm  of  the  hand  where  their 
synovial  structure  ends.  If  these  are  not  opened  early,  the  tendons  will 
slough,  and  the  fingers  become  .contracted,  unless  in  the  healing  great 
pains  be  taken  to  prevent  this  result. 

In-grown  Nail,  Unguis  Involutus  (R.  C). — Surgical  writers  have 
fallen  into  the  common  and  popular  error  of  ascribing  this  affection  to 
an  incurvation  or  to  an  actual  growth  of  the  margins  of  the  nail  toward 
the  flesh,  while  it  is  due,  in  fact,  in  nearly  every  case  to  the  pressing 
upward  of  the  flesh  against  the  nail.  It  is  caused  usually  by  wearing 
narrow-toed  shoes,  in  consequence  of  which  one  toe  is  made  to  ride  upon 
the  other.     Persons  of  a  delicate  or  strumous  constitution  are  more  apt 
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to  suffer  from  this  malposition  than  those  having  a  vigorous  constitu- 
tion. 

The  remedy  consists,  first,  in  wearing  shoes  which  have  much  closer 
adaptation  to  the  natural  form  of  the  human  foot  than  those  which  are 
usually  worn;  second,  in  the  gradual  insinuation  of  cotton  under  the 
margins  of  the  nail.  In  some  cases,  where  an  irritable  and  painful 
ulceration  exists,  the  use  of  the  cotton  should  be  preceded  by  the  use  of  a 
caustic  followed  by  a  poultice,  and  a  few  days  of  rest  in  the  recumbent 
posture. 

Evulsion  of  the  whole  of  the  nail  is  an  exceedingly  painful  operation, 
and  is  not  followed  usually  by  the  best  results.  The  new  nail  is  never 
so  regular  and  perfect  as  the  original,  and  may  send  sharp  spicula  toward 
the  flesh  at  the  sides. 

For  many  years,  as  a  last  and  reliable  remedy  in  these  cases,  I  have 
employed  one  or  the  other  of  the  following  surgical  expedients:  The 
patient  being  anaesthetized,  supposing  the  outer  or  fibular  side  of  the 
great  toe  to  be  the  seat  of  the  trouble,  an  incision  is  made,  commencing 
about  four  lines  above  the  root  of  the  nail,  or  sufficiently  above  to  insure 
the  removal  of  the  matrix  at  the  root,  and  about  four  lines  from  the 
outer  or  fibular  side  of  the  nail.  This  incision,  carried  down  to  the 
bone,  is  then  prolonged  to  the  free  margin  of  the  nail.    A  second  incision^ 

Fig.  34. 
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commencing  at  the  same  point  as  the  first,  is  carried  out  a  few  lines,  and 
then  curved  downward  so  as  to  include  a  portion  of  the  redundant  flesh, 
but  not  so  much  as  to  prevent  it  from  covering  the  exposed  surface 
when  it  is  pressed  down  upon  it.  The  intercepted  portion  of  the  nail 
and  flesh  is  now  dissected  out,  and  to  such  a  depth  as  to  make  it  abso- 
lutely certain  that  no  portion  of  the  matrix  is  left.  Bleeding  having 
ceased,  the  remaining  soft  parts  are  pressed  against  the  open  surfaces, 
and  secured  in  place  with  a  narrow  roller  or  adhesive  strips.  The  same 
operation  may  be  made  upon  the  opposite  side  if  necessary. 

In  less  severe  cases,  the  alternative  which  I  have  adopted  is  to  remove 
by  the  knife  only  a  portion  of  the  flesh,  trusting  to  the  cicatrization  to 
relieve  the  pressure  upon  the  nail. 
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DISSECTION   WOUNDS. 

The  emanations  from  decaying  animal  matter  are,  no  doubt,  always 
in  some  degree  unwholesome ;  and  when  highly  concentrated,  as  may  be 
fonnd  occasionally  in  closed  tombs  occupied  by  bodies  which  have  been 
long  deiul,  tlie  gases  evolved  are  sometimes  intensely  poisonous,  caus- 
ing, in  a  few  instances  upon  record,  almost  immediate  death,  or  inducing 
rapidly  fatal  typhoid  fevers;  but  such  effects  are  known  to  be  exceed- 
ingly rare.     As  compared  with  the  deleterious  influences  of  decaying 
vegetable  matter,  the  contrast  is  very  striking.     Indeed,  dead  animal 
matter  may  be  intolerably  offensive,  and  yet  prolonged  inspiration  of 
the  effluvia  may  not  appreciably  affect  the  health.     The  noisomeness  of 
an  odor  is,  therefore,  no  certain  test  of  its  insalubrity.    M.  Londe,  in 
his  Traite  Elementaire  d* Hygiene^  denies  that  the  odors  of  decaying 
animal  matter  cause  sickness  generally;  Dunglison  has  adopted  the 
same  opinion.     Parent  Duchatelet,  member  of  the  Council  of  Health  of 
the  city  of  Paris,  has,  however,  furnished  the  most  conclusive  testimony 
upon  this  subject  in  his  Report  on  Public  Hygiene,  published  in  two 
octavo  volumes  in  1836.     But  if  testimony  is  needed,  it  can  easily  be 
obtained  not  alone  in  Paris,  but  in  the  heart  or  in  the  environs  of  any 
large  city,  like  London  or  New  York.     I  have  myself  visited  the  ex- 
tensive establishment  outside  of  the  walls  of  Paris,  where  thousands  of 
dead  and  dying  horses,  cattle,  dogs,  cats,  and  other  animals  are  brought 
together  into  one  single  enclosure,  and  whose  decaying  bodies  infect  the 
air  with  the  most  disgusting  odors ;  and  can  attest  to  the  general  health 
of  the  men,  women,  and  children  employed  in  slaughtering  and  hand- 
ling these  filthy  carcasses.     I  have  inspected  equally  offensive  slaughter- 
houses, glue  factories,  knackers'  sheds,  swine  yards,  stables,  in  and 
about  the  city  of  New  York,  and  while  the  stench  has  been  to  me  often 
intolerable,  I  have  never  been  able  to  discover,  in  the  physical  con- 
dition of  any  of  tlie  thousands  employed  in  these  loathsome  pursuits 
evidence  of  the  insalubrity  of  their  occupation. 

Moreover,  for  thirty  years  and  more  I  have  constantly  been  familiar 
with  rooms  occupied  for  the  dissection  of  human  bodies,  most  of  them 
large,  and  all  of  them  more  or  less  offensive,  and  I  have  never  seen  a 
sase  of  serious  illness,  among  the  students,  clearly  traceable  to  the  odor 
if  these  bodies.    At  Bellevue,  with  thirty  or  forty  tables  occupied 
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several  months  of  the  year^  daring  the  entire  period  that  the  college  has 
heen  in  existence,  no  such  case  has  come  to  my  knowledge. 

Daring  the  late  war,  after  many  of  the  large  battles,  the  stench 
from  the  carcasses  of  the  dead  horses  which  it  was  found  impossible  to 
bury,  has  sometimes  been  very  great,  spreading  over  extensive  and  per- 
manent encampments  of  soldiers ;  but,  while  some  medical  gentlemen 
thought  they  detected  its  influence  in  the  production  or  modification  of 
certain  camp  diseases,  the  most  careful  scrutiny  made  by  myself,  in  my 
capacity  of  United  States  Medical  Inspector,  furnished  no  eWdence  of 
the  justness  of  their  suspicions. 

Such  odors  disgust,  and,  by  association,  nauseate  most  persons  not  ac- 
customed to  them ;  and  some  who  are  unusuallv  sensitive  can  never 
overcome  this  disgust,  and  can  therefore  never  become  epicures  to  the 
extent  of  finding  an  appetizer  in  the  odors  of  tainted  venison  or  other 
putrid  meats ;  but  beyond  this,  very  few  indeed  suffer  any  physical  in- 
convenience. 

I  do  not  wish,  in  a  matter  which  interests  so  large  a  proportion  ol  the 
community,  and  more  especially  the  residents  of  populous  cities,  to  be 
misunderstood.  It  cannot  be  claimed  for  the  odors  of  decaying  animal 
matter  that  they  are  wholesome — that  they  actually  promote  good 
health ;  nor  will  it  do  to  deny  that  when  operating  continuously  and 
for  a  long  time,  they  occasionally  give  rise  to  diarrhoeas,  fevers,  and 
perhaps  to  other  forms  of  disease ;  but  it  is  safe  to  say  that  tliese  re- 
sults have  been  very  seldom  observed.  If,  however,  such  odors  do  not 
usually  convey  any  direct  septic  infiuence,  they  are  at  least  offensive 
to  most  persons,  and  as  such  they  are  nuisances,  wliich  the  public  have 
always  a  right  to  abate,  and  which  no  decent  citizen  would  seek  to  per- 
petuate. 

Tlie  matters  introduced  through  wounds  received  in  the  dissection  of 
most  dead  bodies,  are  equally  innocuous  with  the  gases  exhaled  from 
them.  Very  often  I  have  wounded  myself  in  dissection,  and  as  often  I 
have  escaped  infection.  Not  a  dozen  times  have  the  thousands  of  young 
men  who  have  studied  anatomy  under  my  instruction  suffered  serious 
inconvenience  from  a  wound  received  in  the  dissecting-room ;  and  not 
one  has  been  maimed  or  has  died.  But  I  speak  now  only  of  the  "  dia- 
sectiiig-room  "  properly  so  called,  in  wliich  the  dissection  of  the  cadaver 
is  rarely  if  ever  commenced  until  several  days  after  death,  and  when 
putrefaction  has  fairly  commenced.  Inoculation  with  putrid  animal 
matter  seldom  causes  any  more  injury  than  might  result  from  a  similar 
wound  made  with  a  clean  knife.  In  a  few  cases  local  and  limited  in- 
flammation, ulceration,  or  abscess  has  ensued,  and  the  wounds  have  been 
slow  to  heal.  More  serious  results  have,  in  similar  cases,  been  now  and 
then  reported,  and  especially  when  the  persons  receiving  the  poison  were 
at  the  time  in  bad  health,  or  have  had  a  known  and  peculiar  suscepti- 
bility to  the  action  of  blood  poisons.  The  observation  is,  however,  well 
established,  that  inoculation  from  old  and  decaying  bodies  seldom  in* 
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duces  a  fatal  septsemia,  and  that  the  more  complete  the  decay,  the  more 
complete  is  the  immmiitj ;  as  if  not  only  the  tissues,  but  the  poisonous 
secretions  which  occur  so  often  just  before  or  soon  after  death,  were 
Hestroyed  by  disintegration  and  recombination. 

Autopsy  Woiindg. 

There  is  another  class  of  wounds,  however,  which  may  properly  be 
denominated  "  autopsy  wounds,"  received  in  the  examination  of  bodies 
recently  dead,  and  before  putrefaction  has  fairly  set  in,  which  has  prov- 
ed exceedingly  fatal.  Scarcely  a  year  passes  but  we  have  to  record  the 
death  of  some  medical  man,  or  of  some  zealous  student  from  this  cause. 

In  some  of  these  cases  a  specific  virus  seems  to  have  been  conveyed, 
the  subject  of  the  wound  having  suffered  with  the  same  malady  as  that 
which  caused  death  in  the  person  from  whom  the  poison  was  received. 
This  has  been  observed  especially  when  death  was  caused  by  erysipelas 
or  some  analogous  affection.  But  in  the  large  majority  of  examples 
the  symptoms  arising  from  inoculation  have  few  or  no  characteris- 
tics comiecting  them  with  their  source,  unless  it  be  their  malignancy, 
and  the  constant  presence  of  those  phenomena  called  typhoid.  Never- 
theless, it  is  not  from  all  bodies  recently  dead  that  poison  can  be 
conveyed.  It  is  only  from  such  as  have  died  of  certain  maladies ;  as, 
for  example,  malignant  erysipelas,  pyaemia,  diffuse  abscesses  not  con- 
stituting general  pyasinia,  cancer,  peritonitis,  puerperal  fever,  pleuritis, 
and  perhaps  a  few  others  not  named.  Inoculations  of  the  secretions  de- 
rived from  the  peritoneal  membranes  have  been  found  to  be  especially 
noxious,  and  I  have  known  a  medical  man  suffer  severely  from  a  slight 
wound  received  in  the  autopsy  of  a  child  who  had  died  of  pleuritis. 

The  inoculation  may  be  effected  through  wounds  inflicted  by  the 
knife,  or  the  point  of  the  scissors  used  in  the  dissection,  but  perhaps 
most  frequently  the  poison  has  been  conveyed  by  the  prick  of  a  needle. 
Sometimes  a  slight  abrasion  or  a  scratch  upon  the  hand  has  exposed  the 
surgeon  to  the  infection ;  and  in  a  few  cases  inoculation  has  occurred 
without  wound  or  abrasion.  Most  men  who  have  made  autopsies  must 
have  noticed  occasionally  a  sensation  of  smarting,  caused  by  exposing 
the  hands  to  the  serous  fluids  found  either  in  the  peritoneal  or  pleural 
cavities  soon  after  death,  especially  when  death  has  been  caused  by  in- 
flammation of  these  membranes.  It  is  quite  probable  that  the  acrimony 
of  these  fluids  is  in  some  measure  an  indication  of  their  poisonous 
qualities. 

Symptoms  of  Poisoning  firom  Autopsy  Wounds. — In  a  majority 
of  cases  the  general  system  does  not  become  very  seriously  affected ; 
but  within  twenty-four  or  forty-eight  hours  after  the  receipt  of  the  in- 
jury the  wound  is  painful,  the  adjacent  tissues  inflame,  and,  in  the  case 
of  a  finger,  the  swelling  extends  as  far  as  the  hand,  or  even  as  far  as 
the  wrist ;  the  course  of  the  absorbents  along  the  arm  is  indicated  by  a 
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slight  redness ;  one  or  two  of  the  axillary  glands  enlarge  moderatelji 
and  eventually  an  abscess  is  formed  in  the  finger  or  in  the  hand,  attend- 
ed with  sloughing ;  after  which  the  symptoms  gradually  decline  and  a 
cure  is  slowly  efiPeeted,  but  not  perhaps  without  some  permanent  maim- 
ing of  a  finger  or  of  the  whole  hand.  During  the  wliole  progress  of  this 
infiammatory  action  there  are  the  usual  constitutional  disturbances,  such 
as  ordinarily  attend  local  inflammations  of  a  like  grade  by  whatever 
cause  induced,  but  not  such  as  imply  blood  poisoning,  or  as  seem  to 
threaten  a  fatal  termination. 

In  a  smaller  proportion  of  examples,  and  yet  not  very  unfrequently, 
the  evidences  of  a  general  septsemia  are  made  apparent  by  the  rapid 
and  uninterrupted  extension  of  the  inflammation  to  the  body,  by  the 
formation  of  abscesses  in  the  axilla,  under  the  pectoral  muscles,  in  the 
vicinity  of  the  joints,  and  in  various  other  regions;  this  grade  of 
poisoning  being  accompanied  with  adynamic  fever,  restlessness,  and 
delirium,  and  resulting  often  in  speedy  death. 

Occasionally  the  same  class  of  general  phenomena  have  not  the  usual 
prodrome  of  intense  local  inflammation ;  but  a  slight  accession  of  local 
inflammation  in  the  wound  is  followed  by  axillary  and  pectoral  abscess- 
es, and  by  all  the  constitutional  symptoms  usually  present  in  the  exam- 
ples just  described. 

Finally,  examples  are  now  and  then  reported  in  which  the  entire 
nervous  system  is  brought  so  speedily  luider  the  septic  influence  that 
the  inflammatory  and  suppurative  stages  are  never  completely  developed, 
the  patient  falling  at  once  into  a  low  adynamic  condition,  attended  with 
delirium  or  coma ;  death  occurring  within  forty-eight  hours,  as  happened 
in  the  cases  of  two  English  physicians,  Drs.  Elcock  and  BelL 

Similar  phenomena,  followed  by  serious  or  fatal  results,  sometimes  en- 
sue upon  wounds  received  from  the  same  class  of  patients  in  oj)erations 
before  death ;  but  it  is  much  more  common  for  surgeons  to  receive 
wounds  in  operating  upon  disintegi'atiug  tissues,  and  especially  upon 
disintegrating  and  sui^piirating  bone  tissues,  which  leave  indolent  ul- 
cers of  tardy  and  uncertain  cicatrization,  but  which  are  unaccompanied 
with  any  form  or  degree  of  constitutional  symptoms. 

One  of  the  most  serious  results  of  exposure  to  tlie  secretions  and 
debris  of  dead  bodies,  as  well  as  of  exix)sure  to  the  secretions  of  living 
bodies  affected  with  certain  diseases  of  low  type,  is  the  conveyance  of 
infection  to  other  persons  upon  whom  the  surgeon  thus  exposed  may 
have  occasion  to  operate ;  the  poison  being  conveyed  either  by  the  in- 
struments or  dressings  employed,  or  by  the  hands  of  tlie  operator. 

It  is  well  established  that  not  only  puerperal  fever  is  transmitted  in 
this  manner  from  one  female  to  another,  but  that  surgeons  and  phj'si- 
cians  have  often  introduced  puerperal  peritonitis  into  lying-in  wards  by 
attending  upon  a  woman  in  labor  after  having  been  engaged  in  autop- 
sies ;  and  this  notwitlistanding  several  days  have  elapsed  since  the  au- 
topsy was  made,  and  the  hands  have  been  often  and  thoroughly  washed 
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Preventive  Treatment. — ^In  the  dissection  of  bodies  several  dayc 
dead,  or  of  recent  subjects  which  have  been  injected  with  the  sulphate 
of  zinc,  carbolic  acid,  or  other  disinfectants,  no  precautions  seem  to  be 
necessary  beyond  the  exercise  of  ordinary  care  in  avoiding  wounds ; 
but  in  tlie  dissection  of  bodies  recently  dead,  not  thoroughly  disinfect- 
ed, especially  if  the  viscera  of  the  abdomen  or  thorax  have  to  be  ex- 
plored, all  wounds  or  abrasions  upon  the  hands  should  be  well  covered 
with  adhesive  plaster,  the  hands  should  be  oiled  or  encased  in  India- 
rubber  gloves ;  and  if  a  wound  is  received,  the  part  should  be  immedi 
ately  washed,  and  the  blood  invited  to  flow  by  suction  with  the  mouth 
It  is  generally  advised,  moreover,  to  apply  at  once  some  active  escha- 
rotic,  such  as  nitric  acid,  the  acid  nitrate  of  mercury  or  nitrate  of  silver, 
and  after  this  to  cover  the  part  with  a  warm,  emollient  poultice. 
Whether  it  may  be  necessary  in  any  given  case  to  resort  to  these  radical 
measures,  can  be  safely  left  to  the  judgment  of  the  surgeon. 

Curative  Treatment. — ^After  a  careful  study  of  the  results  of  the 
various  plans  of  treatment  which  have  been  recommended  and  practised 
in  these  cases,  it  does  not  appear  to  me  that  we  possess  any  remedies 
which  exert  a  specific  controlling  influence  over  die  phenomena  result- 
ing from  the  prison  of  dissection  or  autopsy  woimds ;  but  that,  whether 
there  are  present  only  the  ordinary  and  familiar  symptoms  of  local  in- 
flammation, or  the  graver  signs  of  blood  poisoning,  with  their  sequences, 
the  treatment  must  be,  for  the  present,  governed  by  the  outward  and 
palpable  indications.  The  iiiflamiaation,  suppuration,  and  gangrene ; 
the  j)ain,  restlessness,  fever,  delirium,  and  depression  of  the  nervous 
system,  are  to  be  treated  as  similar  conditions  have  been  successfully 
treated  when  arising  from  other  causes ;  and  it  seems  only  necessary  to 
refer  the  reader  to  those  various  morbid  processes  as  they  have  been  sep- 
arately considered,  either  in  the  preceding  pages  of  this  volume  or  else- 
where, and  to  remind  him,  perhaps,  that  there  are  no  forms  of  blood 
poisoning  which  do  not  demand  stimulation  and  nutrition,  in  order  to 
%uiBi  in  sustaining  life  until  the  virus  can  be  eliminated. 


CHAPTER  XII. 

VENEREAL   DISEASES. 

Of  the  dieeaftes  known  as  venereal,  arising  generaUj  from  impure 
intercourse,  there  are  at  present  recognized  three  principal  forms; 
namely,  gonorrhcBa,  ohanoroid,  and  syphilis. 

Section  1. — Gonorriicea.     (R.o.) 

Syn. — QonorrhoBa  VimlentajBlennoniiagia;  Ohaade-pii|ie  {  Olap. 

Gonorriicea  may  be  defined,  inflammation  of  the  mucous  mem- 
branes luiing  the  genital  organs  of  either  sex,  caused  in  most  cases  by 
a  specific  virus,  and  usually  accompanied  with  profuse  discharges  of 
mucus,  or  of  pus.  It  is  stated,  however,  that  examples  of  gonorrhoea 
have  been  occasionally  observed,  called  gonorrhcBa  sicca,  in  which  no 
unusual  secretion  has  appeared. 

This  virus  is  generally  conveyed  fi-om  one  person  to  another  in  the 
act  of  venereal  commerce,  but  it  is  probable  that  under  favorable  cir- 
cumstances it  occasionally  originates  de  novo^  as  for  example  in  prosti- 
tutes who  are  intemperate,  filthy,  and  otherwise  predisposed  to  disease^ 
especially  if  connection  is  held  with  such  a  person  during  or  near  thb 
menstrual  period.  There  is  irnich  evidence  tliat  all  abnormal  or  dis- 
eased secretions  of  mucous  membranes  are  disix)sed  to  cause  inflammar 
lion,  and  like  secretions,  upon  other  mucous  membranes  with  which 
they  may  be  brought  into  contact;  so  that  a  purulent  urethral  dis- 
charge in  the  male,  caused  by  simple  traumatic  inflammation,  may  oc- 
casion some  vaginal  irritation  and  discharge  in  the  female,  and  the  re- 
verse ;  but  true  syphilitic  gonorrhcea  evinces  its  specific  character  in 
the  fact  that  its  propagation  never  depends  solely  upon  the  intensity  of 
the  inflammatory  action,  or  upon  the  copiousness  or  even  upon  the  acri- 
mony of  the  discharges. 

True  OonorrhcBa,  or  GonorrhcBa  Virulenta,  in  the  Male. 

First  Stage — Generally  at  about  the  end  of  three  days,  or  on  the 
fourth,  occasionally  earlier,  and  sometimes  as  late  as  the  sixth  or  seventh 
day  after  exposure,  the  patient  experiences  a  slight  sensation  of  itching, 
or  of  tickling,  or  sharp  transient  nains  in  the  meatus,  or  of  smarting 
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after  nriDation ;  and  on  examination  he  discovers  a  little  preternatural 
moisture  within  the  lips  of  the  meatus ;  the  moisture  being  due  chiefly 
to  au  increased  secretion  of  viscid  mucus.  The  glans  about  the  ori- 
fice may  also  appear  appreciably  swollen  and  reddened.  In  a  few  ex- 
ceptional cases,  the  virus  being  communicated  primarily  to  the  outer 
surface  of  the  glans  penis,  a  sliglit  redness  and  smai-ting  of  the  glans^ 
or  of  the  inner  surface  of  the  pjepuce,  precede  the  accession  of  inflam- 
mation in  the  urethra. 

These  symptoms  characterize  the  first  stage  of  the  disease ;  and  by 
their  gradual  increase  terminate  in  the  second  stage,  in  most  cases  ae 
early  as  the  third,  fourth,  or  sixth  day. 

Second  Stage. — Without  delay  or  recession  tlie  inflammation,  with 
its  accompanying  phenomena,  advances  until,  at  some  time  between 
the  third  and  sixth  day,  the  characteristic  signs  of  gonorrhoea  are  fully 
developed ;  and  this  is  denominated  the  second  stage. 

The  secretion  is  now  more  abundant ;  and  after  having  become  at 
first  mure  opaque  from  the  presence  of  only  a  few  drops  of  pus,  it 
changes  to  a  yellowish  color,  and  is  essentially  purulent.  Still  later  the 
pns  may  have  a  slight  greenish  tinge,  or  become  reddened  by  the  admix- 
ture of  blood-corpuscles. 

The  glans  penis  and,  perhaps,  the  prepuce  become  more  florid  and 
•woUcn,  the  orifice  of  the  urethra  gapes,  there  is  a  frequent  desire  to 
urinate,  attended  by  an  intense  smarting  or  burning  sensation,  extend- 
ing upwards  an  inch  or  more  along  the  course  of  the  urethra,  and 
Bometimes  as  far  as  the  scrotum. 

Men  who  have  had  gonorrhcea  often  may  experience  no  graver  symp- 
toms than  those  which  have  been  enumerated  ;  but  a  firet  attack,  especial- 
ly if  it  has  occiUTed  in  a  pei^son  of  a  delicate,  scrofulous  constitution, 
aeldom  attains  its  climax  of  severity  without  additional  complications. 

Tlie  inflammation  extends  to  the  neck  of  the  bladder,  or  even  invadeft 
the  bladder  itself,  causing  an  incessant  and  most  distressing  desire  to 
urinate  ;  the  streain  is  small  and  forked,  or  crooked,  and  in  its  passage 
causes  intense  ])ain  along  the  whole  length  of  the  canal ;  the  under  sur- 
face of  the  penis  is  tender  from  the  meatus  to  the  bladder ;  chordee 
torments  the  patient  at  night  whenever  he  becomes  warm  in  bed,  the 
penis  becoming  erected  and  bridled,  or  curved  like  the  neck  of  an 
impatient  horse.  This  last  symptom,  which  the  patient  is  fortunate  tc 
eaca{>e,  is  caused  by  the  inflammatory  products  which  have  infiltrated 
the  corpus  spongiosum,  and  which  do  not  permit  its  injection  by  blood 
and  its  consequent  elongation ;  while  the  corpora  cavernosa,  having  suf- 
fei*ed  little  or  not  at  all  from  the  inflammatory  action,  receive  blood 
freely  and  elongate  during  erection  as  in  the  normal  condition  of  the 
parts.  It  is  possible,  moreover,  that  a  spasm  of  the  muscular  flbres, 
which,  as  Kdlliker  and  Hancock  have  shown,  exist  along  the  whole 
course  of  the  urethra,  may  concur  with  the  inflammatory  products  in 

causing  the  chordee. 
9 
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Complete  phimofiis  or  paraphimosis  may  occur,  abscesses  may  fbrxn 
in  the  cellular  tissue  beneath  the  scrotum,  and  which  occasionally 
make  their  way  into  the  urethra  and  cause  perineal  fistulas ;  the  ab- 
sorbents along  the  dorsum. of  the  penis  may  inflame;  the  glands  of 
the  groin  may  become  swollen,  and  even  suppurate ;  the  prostate  may 
be  invaded ;  and  finally  one  of  the  testes,  or  its  corresponding  epidi- 
dymis, may  suddenly  become  painful,  and  suffer  an  acute  attack  of 
inflammation. 

Gonorrhoeal  rheumatism  is  presented  as  a  rare  complication  towards 
the  close  of  the  affection.  Li  some  of  the  few  examples  which  have 
come  under  my  notice  I  have  seen  reasons  to  ascribe  its  occuri-ence  to 
the  free  and  long-continued  use  of  cubebs,  balsam  of  copaiba,  and  of 
otlier  active  diuretics.  Some  late  writejs  have,  without  sufficient  evi- 
dence as  it  seems  to  me,  regarded  gonorrhoeal  arthritis  as  a  variety  of 

pysemia. 

The  third  stage  of  gonorrhoea  marks  the  period  of  decline,  and  de- 
mands no  special  consideration. 

Preventive  Treatment. — Physicians  cannot  discuss  the  question 
whether  it  is  pix)per  to  employ  or  to  recommend  preventive  treatment 
in  the  case  of  any  hmnan  malady,  from  whatever  source  derived.  The 
same  rules  of  ethics  and  of  morals  which  would  interpose  objections  to 
prevention,  would  equally  deny  the  right  to  the  means  of  cure ;  but  in 
relation  to  syphilitic  diseases  especially,  it  would  seem  that  no  one  ought 
to  entertain  upon  this  point  a  doubt,  when  it  is  considered  that  they  are 
not  always  contracted  in  unlawful  or  criminal  intercouse,  and  that  their 
consequences  may  descend  tlirough  several  successive  generations.  In 
fact,  their  poisons  have  become  so  wide-spread,  and  have  contaminated 
the  blood  of  so  large  a  portion  of  the  human  race,  that,  in  my  opinion, 
tliey  are  to-day  retarding  in  a  very  material  degree  the  physical  and 
intellectual  progress  of  man. 

In  many  large  cities  of  Euroj>e,  ostensibly  for  tlie  purpose  of  prevent- 
ing the  spread  of  venereal  contagions,  prostitution  is  legalized ;  houaei 
of  prostitution  being  licensed  and  their  inmates  registered,  assigned, 
and  subjected  to  special  surveillance  and  regular  medical  inspections. 
The  plan  is  sj>ecious,  and,  to  one  unacquainted  with  its  practical  work- 
ing, naturally  commends  itself  to  tlic  judgment  as  worthy  of  imitation; 
but  aside  from  the  fact  that  by  granting  licenses,  respectability  is  neces- 
sarily conferred  upon  an  infamous  profession  represented  by  prostitutes 
and  pimps,  there  remains  the  unansworablo  objeotiou  that  venereal  dis- 
eases are  nowhere  more  wide-spread  or  more  destructive  than  in  those 
cities  where  the  system  has  been  the  lonjrost  in  o[>eration,  and  where  it 
is  the  most  rigidly  enforced.  Fournior,  of  R^ris,  states  that  of  873  cases 
of  svphilis  in  men  found  in  his  wards,  (>^'>  iH>utraotoii  the  disease  from 
women  registered  by  the  police,  and  frotiuontly  examined  by  the  police 
surgeons. 
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Gonorrhoea  is  inocalable  at  any  period  after  infection,  and  for  some 
time  before  the  most  expert  medical  inspectors  could  detect  any  evi 
dence  of  its  presence.  This  is  certainly  true  of  the  male,  as  the  nu- 
nierous  examples  of  husbands  having  conveyed  the  disease  to  their  wives 
before  its  appearance  upon  tliemselves  sufficiently  attest;  and  it  is 
probable  that  it  is  equally  true  of  females.  Indeed,  I  am  inclined  to 
think  that  at  no  period  is  the  virus  more  active  than  just  prior  to  its 
palpable  manifestatioui  that  is  to  say,  on  the  second  or  third  day  after 
exposure. 

There  are,  however,  certain  prophylactic  measures  the  value  of  which 
surgeons,  who  have  had  much  to  do  with  tliis  class  of  patients,  under- 
stand, and  which  it  will  be  proper  to  mention. 

Long-continued  exposure  of  the  glans  penis  and  of  the  delicate  inner 
lining  of  the  prepuce  increases  the  thickness  of  their  cuticular  cover- 
ings, and  diminishes  their  capacity  or  liability  to  absorb  the  venereal 
virus.  (Consequently,  those  who  suffer  from  congenital  phimosis  are 
exceedingly  susceptible  of  inoculation,  while  those  whose  glans  penis 
is  habitually  uncovered*  by  the  withdrawal,  or  by  natural  shortness,  or 
by  circumcision  of  the  prepuce,  are  much  less  susceptible.  Immediate 
and  thorough  ablution  with  warm  water  and  soap  after  exposure,  is 
a  prophylactic  measure  of  some  value.  In  order  more  certainly  to 
cleanse  the  uretlira,  also,  the  bladder  should  be  evacuated  after 
washing. 

It  seems  quite  probable,  moreover,  that  an  incipient  gonorrhceal  in- 
flammation may  be  aborted  occasionally,  at  any  period  prior  to  its  pal- 
pable manifestation,  by  washing  the  member  three  or  four  times  daily 
with  tepid  water  and  soap,  or  with  weak  solutions  of  the  sulphate  of 
zinc,  or  of  the  superacetate  of  lead,  or  with  any  of  those  astringent  so- 
lutions which  are  known  to  exercise  a  beneficial  influence  at  a  later 
stage*  Patients  have  informed  me  that  they  have,  by  the  adoption  of 
these  measures,  generally  secured  to  themselves  an  immunity,  and  I  see 
no  reason  to  doubt  the  correctness  of  their  conclusions.  I  have  there- 
fore constantly  advised  those  who  have  consulted  me  after  a  suspected 
connection,  but  upon  whom  no  signs  of  infection  have  yet  appeared,  to 
employ  these  remedies  diligently,  and  even  to  inject  the  meatus  with  a 
solution  of  sulphate  of  zinc,  of  the  strength  of  half  a  grain  to  the  ounce, 
three  or  four  times  daily  ;  and  in  proof  of  their  efficacy,  I  have  at  least 
the  negative  evidence,  that  none  of  these  persons  have  ever  had  any 
urethral  discharge  beyond  the  slight  increase  of  mucous  secretion  al- 
ways cansed  by  the  injection  itself.  Ricord  has  designated  his  treat- 
ment, commenced  on  the  day  of  the  earliest  manifestation  of  the  dis- 
ease, the  abortive  treatment  Although  I  have  chosen,  in  accordance 
with  a  general  custom,  to  speak  of  treatment  prior  to  this  period  as 
prophylactic,  it  is  essentially  and  in  fact  abortive,  and  constitutes  a  por- 
tion of  the  curative  treatment,  inasmuch  as  the  disease  properly  dates 
^Mom  the  first  hour  of  exposure. 
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A  J»e^y>nd  or  thir^l  trial  in  mild  attacks  is  ireTieralLV  succeasfnL 

Aii  Up  the  ^;^^rmtitiJtioiial  treatment,  there  is  no  sra^e  of  soiKwrfaces  m 
which  a  {/atient  cslxi  --afely  indulge  in  wii-es,  or  stimulating  liquors  of 
any  kind ;  hia  h/A  nju-*t  not  be  highly  sea«:»ne»l,  nor  should  he  at  any 
time  '-at  to  exc^jfts  ;  but  he  may  eat  alin'>st  every  variety  of  plaiiu  nntii- 
tiorni  i*fiA  in  Tf/di-^fUiaAAa  quantities.  Tobacco  must  be  used  sparingly,  if 
at  alL  Mij<;h  walking,  and  \'iolent  exercise  «>f  any  kiud«  geuerallj  in- 
creaiCH  the  irritation. 
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It  ia  only  in  the  ease  uf  a  failure  of  the  plan  I  have  now  recom- 
mended that  resort  need  be  had  to  the  use  of  drugs  internally,  such  espe- 
cially as  the  balsams  and  terebinthinates  ;  and  1  will  reserve  their  con- 
sideration for  their  n)ore  appropriate  place,  namely,  the  second  stage. 

When  the  discharge  becomes  purulent  and  the  urethral  irritation 
involves  the  whole  course  of  the  canal,  indicating  that  the  second  stage 
is  fairly  developed,  very  little  reliance  can  be  placed  upon  injections 
alone ;  yet,  except  in  veiy  severe  cases,  they  are  not  absolutely  in- 
admissible, and  in  a  few  cases  they  may  be  continued  with  actual 
advantage. 

It  is  in  this  stage  that  certain  remedies,  sometimes  designated  anti- 
blennorrhagic,  exert  their  peculiar  power ;  and  first  in  jx)int  of  efiicacy 
stands  copaiba,  which  may  be  given  in  doses  varying  from  half  a  drachm 
to  two  drachms  three  times  daily,  the  average  dose  being  one  drachm.  In 
full  doses  it  is  apt  to  cause  nausea,  abdominal  pains,  and  diarrhoea,  and 
sometimes  troublesome  eruptions  which  most  often  assume  the  form 
of  roseola.  Its  long  continuance,  also,  occasionally  gives  rise  to  pains 
in  the  Imnbar  regions,  in  consequence,  no  doubt,  of  its  stimulating 
influence  upon  the  kidneys.  The  occurrence  of  either  of  these  condi- 
tions may  demand  its  suspension,  or  that  the  dose  should  be  diminished. 
The  appearance  of  a  moderate  diarrhoea  is  not,  however,  inconsistent 
with  its  happiest  therapeutical  effects ;  but  if  the  rectum  becomes  ex- 
<:e68ively  irritated,  causing  tenesmus,  the  urethritis  is  apt  to  be  increased 
and  extended  towards  the  bladder. 

Copaiba  may  be  given  in  milk  or  witli  syrup;  but  owing  to  its  nau- 
seous taste,  it  is  generally  combined  with  some  more  palatable  drug  or 
otlier  substance,  or  concealed  in  capsules  or  in  sugar-coated  pills.  The 
followmg  is  an  excellent  formula,  recommended  by  Dr.  Bumstead : 
— IJ.Copaibse,  §i. ;  potass®  liquoris,  3ij. ;  glycyrrhizae  ext.,  jss. ; 
a^theris  nitrici  spmti,  §  i. ;  acaciae  syrupi,  3  vi. ;  gaultherioe  olei,  gtt. 
xvL  Of  which  a  tablespoonf ul  may  be  taken  after  each  meal.  The 
pilula  copaiba  of  the  U.  S.  Dispensatory,  composed  of  solidified  copaiba 
and  magnesia,  being  coated  with  sugar,  is  tasteless,  and  may  be  given 
in  doses  of  from  four  to  eight  pills  three  times  daily.  Copaiba  is  most 
often  exhibited,  however,  concealed  in  gelatine  capsules,  or  in  the  form 
of  drugSes, 

Cubebs  are  sec(md  only  in  efficacy  to  copaiba ;  and  whenever  the 
stomach  or  bowels  refuse  any  longer  to  tolerate  the  latter,  the  former 
become  a  very  i*eliable  substitute.  Cubebs  are  generally  given  in  the 
form  of  tlie  ix)wder,  one  or  two  drachms  being  taken  three  times  daily  in 
water.  They  must  either  be  freshly  powdered,  or  well  preserved  in 
a  glass  vessel,  since  their  efficacy  depends  upon  an  essential  oil  which 
easih'  escapes. 

Alkalies  are  frequently  serviceable  during  all  the  stages  of  gonorrhoea, 
but  especially  in  the  acute  stage,  by  diminishing  the  acidity  of  the 
ftrine.     TJie  warm  or  hot  hip-bath,  and  especially  fomenting  the  penia 
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and  scrotum  with  hot  water,  often  give  relief  to  tJie  bm-iiing,  if  thej 
do  not  actually  lessen  the  discharge. 

While  I  cannot,  from  my  own  experience,  recommend  cathartics,  or 
absolute  diet  or  confinement  to  Ijed  as  at  all  essential  to  the  suooesafu) 
treatment  in  a  large  majority  of  cases,  nevertheless,  there  are  a  few 
rare  and  exceptional  examples  of  very  acute  urethritis,  in  which  all  of 
these  measures  may  be  advantageously  employed;  but  I  have  much 
oftener  seen  harm  from  the  vigorous  adoption  of  these  seemingly  ra- 
tional means,  than  from  their  omission. 

If  the  injections  have  been  suspended  during  the  more  active  stages 
of  the  disease,  they  may  again  properly  be  resumed  in  the  third  stage, 
or  when  it  is  fairly  on  the  decline ;  and  at  this  period  the  sulphate  of 
zinc,  of  tlie  strength  of  one  or  two  grains  to  the  ounce  of  water,  has 
proved  more  efficacious  in  my  hands  than  any  other  remedy.  Indeed^ 
a  multitude  of  stimulating  and  astringent  solutions  have  by  one  and 
another  been  recommended  at  this  period,  all  of  which  seem  to  possesa 
the  common  pi-operty  of  inducing  a  slight  exacerbation  of  the  urethral 
irritation,  followed  by  a  corresponding  subsidence,  and  no  one  of  which 
has  probably  any  special  or  specific  property ;  the  essential  point  of 
difference  being,  that  from  long  practice  each  surgeon  adapts  the 
strength  of  his  own  favorite  remedy  more  skilfully  to  the  exigencies  of 
the  case  in  hand.  In  some  cases  it  is  advantageous  to  suspend  the  in- 
jections for  a  few  days,  in  order  to  determine  whether  the  continuance- 
of  the  discharge  is  not  due  solely  to  their  use,  and  not  to  the  presence 
of  any  degree  of  the  original  and  specific  inflammation. 

Copaiba  and  cubebs  are  now  again  of  less  value,  and  ought  not  in 
general  to  be  continued  long  after  the  second  or  third  week,  or  when 
the  decline  of  the  disease  is  well  established. 

A  good  diet,  moderate  exercise,  and  tonics,  especially  the  preparations 
of  iron,  are  sometimes  necessary  to  complete  the  cure. 

Gleet.    S3rn. — GonorrhcBa  Mucosa,  (R.O.)    Gontte  MUitaire  ;  BlennorrhoBa. 

Gleet  is  characterized  by  a  tliin,  mucous,  or  occasionally  muco-puru- 
lent  discharge  from  the  urethra,  of  long  continuance,  and  is  usually 
unattended  with  either  pain,  smarting,  or  burning  in  the  act  of  urina- 
tion. It  is  dependent  generally  upon  a  low  grade  of  inflammation 
existing  in  the  deeper  portions  of  the  urethral  canal,  resulting  in  granu 
lations,  papillomatous  or  polypoid  growths,  or  in  stricture.  As  consti- 
tutional causes,  there  may  be  present  general  debility  or  simple  impair- 
ment of  the  tone  of  the  system,  a  strumous,  rheumatic,  or  gouty 
diathesis. 

A  gleet,  occurring  as  a  sequence  of  gonorrhoea,  is,  in  most  cases,  not 
inoculable ;  such,  at  least,  seems  to  be  the  fact  generally  when  the 
secretion  is  entirely  muculent,  and  when  a  long  time  has  elapsed  since 
the  original  infection ;  but  no   surgeon  can  declare  intercoiu-se  safe 
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while  any  degree  of  abnormal  secretion  continues,  inasmuch  as  these 
secretionB  are  liable  to  constant  fluctuations,  and  may  at  nny  time  be* 
come  more  or  less  purulent  and  assume  a  gonorrhoeal  character. 

Treatment  of  Gleet. — The  local  means  which  have  been  found 
meet  efEectual  in  the  cure  of  gleet  are  stimulatmg  and  astringent  injec- 
tions, such  as  the  niti*ate  of  silver,  sulphate,  acetate,  or  chloride  of  zinc, 
the  bichloride  of  mercury,  pei'sulphate  of  iron,  tincture  of  iodine,  car- 
bolic acid,  to  which  may  be  added,  according  to  the  testimony  of  writ- 
ers, a  great  number  of  mineral  and  vegetable  solutions.  As  a  rule,  I 
have  given  the  preference  to  nitrate  of  silver,  of  the  strength  of  one 
grain  to  the  ounce,  or  to  sulphate  of  zinc  of  about  double  this  strength. 
The  injection  must  be  thrown  as  far  up  the  urethra  as  possible,  and 
be  repeated  several  times  daily.  Medicated  bougies  possess  sometimes 
an  advantage  in  enabling  the  surgeon  to  reach  more  accurately  and  ef- 
fectively the  diseased  structures. 

Latterly,  surgeons  have  learned  to  appreciate  the  value  of  simple  di- 
latation of  the  urethra  with  bougies,  or  metallic  sounds.  In  some  cases 
they  appear  to  effect  a  cure  by  relieving  a  slight  stricture,  and  in  others 
by  pressure  alone  upon  the  congested  or  granulated  membrane.  I  have 
employed  in  most  cases  a  polished  steel  sound  of  suitable  size,  intro- 
ducing it  once  in  two  or  three  days,  but  Dr.  Bumstead  prefers  bougies, 
tapering  toward  the  exti*emity  and  terminating  in  an  olive-shaped 
l>oint. 

Constitutional  remedies  are  those  upon  which  the  chief  I'eliance 
urnst  be  placed  in  this  affection.  It  is  not  observed  that  copaiba  and 
cul^bs  have  any  longer  much  influence,  nor  have  any  of  the  so-called 
speciflcs,  if  we  except  the  tincture  of  cantharides,  which  in  doses  of  from 
three  to  five  drops  daily  is  occasionally  useful.  Iron  and  quinine,  how- 
ever, are. in  most  cases  important  adjuvants;  occasionally  in  strumous 
habits  the  iodides  are  serviceable.  When  the  urine  is  acid  I  have  seen 
a  gleet  arrested  by  the  tolerably  free  use  of  the  bicarbonate  of  soda  and 
by  other  alkalies.  In  several  cases  the  discharge  has  ceased  when  the 
patient  has  suspended  the  use  of  tobacco ;  and  at  the  same  time  a  slight 
stricture  has  quickly  disappeared. 

The  diet  must  be  nutritious,  but  not  stimulating ;  the  patient  must  ex- 
pose himself  to  the  air,  and  adopt  habits  of  systematic  and  healthful 
exercise  ;  in  short,  he  must  seek  by  all  possible  means  to  restore  the  vig- 
or  aiid  tone  of  the  general  system.  A  sea  voyage  has  often  accom- 
plished a  cure  when  other  means  have  failed. 

Qonorrhoeal  Complioatioiui. 

Balanitis  is  an  inflammation  of  the  mucous  membrane  covering  the 
g^lans  penis.  When  the  membrane  lining  the  prepuce  is  inflamed  it  is 
lermed  Posthitis ;  and  when  both  are  involved,  Balano-posthitis. 

Tt  is  in  general  due  to  a  neglect  of  those  precautions  which  have  been 
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enjoined  in  the  management  of  the  gonorrhoea!  discharge.    Sometimes 
it  occors  independently  of  such  causes.     Occasionally  the  inflammatioit 
is  attended  with  slight  superficial  excoriations^  and  with  so  mach  Bwell- 
ing  of  the  prepuce  ai*  to  give  rise  to  a  phimosis  or  paraphimoeis. 

The  treatment  consists  in  rest,  frequent  ablutions  with  tepid  water 
the  application  <if  weak  astringent  solutions,  and  pmtection  of  the  snr 
faces  with  liut  moistened  in  these  same  solutions^  or  ooTered  with 
simple  cerate. 

Phimosis,  and  Paraphimosis,  as  accidents  resulting  from  gonor- 
rhcea,  and  from  other  causes,  will  be  considered  under  the  sections  de- 
voted to  Regional  Surgery.  The  treatment  is  essentially  the  same  as  for 
balanitis  and  ]X)etliitis,  except  so  far  as  regards  the  reduction  of  the 
glans  in  paraphimosis. 

Chordee  is  l>est  contnjllecl  by  camphor  in  pretty  full  doses ;  or  by 
camphor  with  the  extract  of  lettuce ;  or  by  lupuline  in  doses  of  fifteen 
grains  at  l^ed-time ;  by  bathing  the  genital  organs  in  hot  water  before 
retiring ;  by  lying  under  thin  coverings  and  rc}H»iiing  only  upon  the  side; 
by  evacuating  the  bladder  and  rectum  before  g<»ing  to  sleep,  and  rising 
once  or  tvdce  in  the  night  to  re[)eat  the  evacuation  of  the  bladder. 
If  an  attack  of  chordee  <K*curs,  notwithstanding  these  precautions, 
the  m(i8l  speedy  relief  is  afforded  by  stepping  at  once  upon  the  cold 
floor. 

Haemorrhage  from  the  uretlira  generally  ceases  spontaneously.  If 
it  persists  it  is  to  be  treated  by  rest,  cold  affusions,  and  cold  water  injec- 
tions, with  moderate  compression. 

Abscesses  fonnijig  in  the  cellular  tissue  must  be  opened  early,  to 
prevent,  if  jKissible,  their  communication  with  the  canal  of  the  urethra. 

Prostatitia  l)oth  acute  and  chronic,  and  also  Cystitis,  will  be  more 
properly  conj>idered  in  connection  with  the  surgical  region  within 
which  the  j)n)state  gland  and  the  bladder  are  situated. 

Adenitis. — The  lymphatic  glands  of  the  groins  often  become  a  little 
indurated  and  enlarged,  but  the  inflammation  rarely  tenninates  in  sup- 
puration.    This  complication  is  l)est  managed  by  rest  al<Mie. 

Rheumatism,  as  the  result  of  a  gonorrhoeal  affection,  is  exceedingly 
rare  in  men,  and  it  is  doubtful  whether  it  ever  occurs  in  women.  In 
two  of  the  cases  which  have  come  under  my  j^ersonal  observation  I 
have  had  reason  to  suspect  that  it  was  due  to  the  long-continued  action 
of  certain  diuretics,  such  as  copaiba  and  cubebs,  which,  being  discon- 
timed,  have  been  followed  bv  a  verv  scantv  secretion  of  urine,  and 
coincident  with  this  change  the  rheumatism  has  made  its  appearance. 
In  most  cases  it  presents  itself  in  a  subacute  form,  and  yields  usually 
to  the  same  remedies  which  control  rheumatic  affections  due  to  other 
causes. 

Conjunctivitis,  Sclerotitis,  and  Kerato-iritiSi  with  a  greater  or 
less  i)redominance  of  the  one  or  the  other  form  of  inflammation,  ia 
also  an  occasional  concomitant,  or  sequence  of  gonorrhoia ;  and  in  mosi 
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cases  these  afiPections  occur  in  connection  with  gonorrhoea!  rheumatism, 
and  are  amenable  to  similar  therapeutical  treatment. 

In  other  cases  a  catarrhal  or  purulent  oi)hthalniia  is  induced  by 
contact  of  the  gonorrhoeal  discharge  with  the  tunica  conjunctiva, 
which  form  will  be  further  considered  in  connection  with  diseases  ol 
the  eve. 

£pididyinitis. — In  the  later  stages  of  gonorrhoial  urethritis,  gejre- 
rally  as  late  as  the  fifth  or  sixth  week,  but  occasionally  much  earlier, 
the  inflammation  passes  the  lK)unds  of  the  urethral  canal,  and,  extend- 
ing along  the  spermatic  duct,  invades  the  epididymis,  and  may  even 
involve  the  tunica  vaginalis  and  the  testicle  itself.  It  is  believed,  more- 
over, tliat  this  accident  occurs  sometimes  as  a  conaaquence  of  metastasis, 
or  as  a  sympathetic  irritation,  and  without  the  intervention  of  inflam 
mation  of  the  spermatic  duct.  In  a  majority  of  cases  the  left  testicll 
is  attacked ;  but  whichever  is  primarily  affected,  the  opposite  testicle 
18  seldom  implicated  until  after  the  decline  of  the  inflammation  in 
tlie  otlier.  It  frequently  happens  that  the  swelling  of  the  epididymis 
or  of  the  testicle  disappears  pretty  suddenly  on  the  return  of  the 
gonorrhoeal  discharge. 

Ordinarily  no  special  cause  can  be  assigned  for  the  occurrence  of 
this  complication;  but  occasionally  it  maybe  tmced  to  over-exertion, 
to  a  debauch,  to  irritating  injections,  or  to  the  violence  done  by  a 
iKiugie.  The  omission  to  wear  a  suspensory  bag  is  said,  also,  to  i^ender 
the  patient  more  liable  t^  its  occurrence;  and  many  surgeons  have 
thought  it  might  be  traced  sometimes  to  a  sudden  arrest  of  the  dis- 
charge by  certain  therapeutical  means. 

Aix'ording  to  Velpeau,  the  average  duration  of  the  acute  inflamma- 
tion is  from  sixteen  to  eighteen  days ;  but  the  induration  and  more  or 
less  enlargement  of  the  organs,  especially  of  the  globus  minor,  continue 
much  longer ;  w>nietimes  for  many  years.  Epididymitis  seldom  termi- 
nates in  suppuration.  Atrophy  of  the  testicle  is  an  occasional  sequence; 
and  still  more  rarely  the  subsidence  of  the  inflammation  results  in  tuber- 
cular deposits. 

The  most  serious  and  frequent  result  of  a  gonorrhceal  e]>ididymiti8  is 
ol)struction  or  obliteration  of  the  spermatic  canal,  by  inflammatory 
products,  at  some  point  below  the  globus  major,  or  in  that  portion 
where  the  duct  is  single.  According  to  the  observations  of  M.  Gosselin, 
the  semen  of  those  who  have  double  gonorrhoeal  induration  of  the 
epididymis  does  not  contain  spermatozoa,  and  they  are  therefore  impo- 
tent Nevertheless,  these  persons  have  the  usual  sexual  desires  and  ca- 
pacities, and  the  amount  of  semen  discharged  presents  notliing  unusual 
in  cx:)lor,  consistence,  or  quantity ;  from  which  M.  Gosselin  concludes 
tliat  tlie  testes  supply  only  the  fecundating  elements  of  the  sperm,  the 
iipermatozoa,  and  that  the  other  elements  aie  derived,  for  the  most 
part,  from  the  vesicul»  seminales. 

Under  appropriate  treatment  the  induration  may  disappear,  and  the 
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presence  of  the  spermatozoa  in  the  semen  again  indicates  that  the  fniic 
tion  of  the  canal  is  restored. 

Treatment  of  Gonorrhceal  Epididymitis. — It  is  desirable  that  it 
should  be  understood  that  every  organ  of  the  body  does  not  demand  an 
entirely  new  and  a  special  plan  of  treatment ;  but  that  the  therapeutics 
of  inflammation,  while  they  are  subject  to  distinct  modifications,  arc 
still  obedient  to  certain  general  laws,  whatever  organ  may  be  attacked 
Writei*s  and  practical  surgeons  no  doubt  recognize  the  truth  of  this 
observation,  but  they  do  not  always,  when  attempting  to  instruct 
others,  speak  as  if  tliey  did.  Thus,  for  exani])le,  in  the  treatment  of 
gonorrhoeal  epididymitis  a  multitude  of  special  and  doubtful  ex})edienta 
are  constantly  given  a  prominence  which  they  do  not  deserve,  to  the 
exclusion  of  established  and  most  impoi-tant  common  laws.  Epididy- 
mitis has  usually  a  spontaneous  resolution,  like  most  other  acute  inflam- 
mations, in  from  one  to  three  weeks ;  but  this  consunmiation  may  be 
hastened.  First,  by  absolute  rest  The  patient  must  be  placed  in  bed, 
and  kept  as  quiet  as  ix)88ible  for  sevei*al  days.  He  ought  not  to  rise 
even  for  the  purpose  of  relieving  his  bladder  or  bowels,  if  it  can  be 
avoided ;  he  certainly  must  not  be  permitted  to  walk  across  the  floor 
or  sit  upright  in  a  chair.  Second,  the  testes  must  be  kept  elevated  by  a  roll 
of  soft  cloths  placed  between  his  thighs  while  he  lies  upon  his  back, 
to  favor  the  return  of  blood  from,  the  inflamed  organs,  and  to  pi'event 
a  painful  dragging  upon  the  sensitive  cord.  Third,  such  local  applica- 
tions nmst  be  made  as  are  most  agreeable  to  the  patient,  in  otlier  words^ 
such  applications  as  most  relieve  the  pain.  Ordinarily  these  have 
been  found  to  be  warm  poultices  or  fomentations.  According  to  Dr. 
Bumstead,  whose  large  experience  and  careful  habits  of  observation 
always  entitle  his  opinions  to  a  respectful  consideration,  cold  applica 
tions  are  sometimes  serviceable  in  the  early  stages  of  the  inflammation, 
but  I  have  never  seen  a  patient  who  bore  them  well.  Cold  causes 
a  contraction  of  the  dai'tos  and  cremaster  muscles,  and  keeps  tlie  testes 
in  almost  constant  motion. 

Attempts  to  restore  the  urethral  discharge  by  bougies  or  irritating 
injections  are  no  longer  recommended ;  but  it  is  not  improper  to 
continue  the  use  of  remedies  to  arrest  the  discharge  in  case  it  has  not 
already  ceased. 

As  to  the  constitutional  treatment,  it  must  be  strictly  antiphlogistic, 
and  for  this  purpose  one  brisk  cathartic,  followed  by  an  exclusively 
vegetable  diet,  with  the  pei*nnssion  to  use  freely  cold  water,  is,  in  gen- 
eral, all  that  is  required.  During  the  height  of  the  inflammation,  and 
when  the  pain  is  most  acute,  small  doses  of  morphine  are  admissible. 

Pressure  is  seldom  if  ever  advantageous  in  acute  inflammations  of 
any  structure,  and  compiession  by  adhesive  plasters,  by  collodion  or  by 
any  other  means,  is  certainly  at  this  stiige  inappplicable  ;  on  the  contrary 
it  is  well  established,  that  the  removal  of  pressure,  and  the  relief  oi 
strangulation,  is  one  of  the  most  urgent  indications  in  all  acute  inflara 
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mfttiouB.  In  a  certain  sense,  therefore,  the  plan  suggested  by  Yelpeau 
of  opening  the  tunica  vaginalis  whenever  it  is  involved,  and  giving  exit 
to  its  fluid  contents,  is  rational ;  and  from  the  same  point  of  view,  tlie 
practice  which  is  said  to  have  originated  with  Petit  in  1812,  and  to  have 
been  revived  by  Vidal  (de  Cassis),  might  claim  still  more  consideration^ 
at  least  whenever  the  testicle  itself  is  involved,  namely,  dividing  the 
tunica  albuginea  to  the  extent  of  half  an  inch  or  more,  by  a  subcuta 
neons  incision. 

B<^t]i  of  these  operations,  however,  have  gone  into  disrepute,  ledb  per- 
haps on  account  of  the  unfortunate  results  whic.h  have  occasionally  hap- 
pened, such  as  alarming  haemorrhages  and  seminal  fistulsB,  than  because 
the  gravity  of  the  operations  appears  to  most  surgeons  out  of  proportion 
to  the  exigencies  of  the  case.  If  eitlier  of  the  methods  deserve  a  farther 
trial  it  is  evacuation  of  the  tunica  vaginalis,  by  small  punctures,  but 
only  when  the  quantity  of  fluid  accumulated  is  unusually  large,  and  re- 
fuses to  be  absorbed,  and  when  the  patient  continues  to  suffer  intense 
pain. 

As  to  the  value  of  pressure  in  tlie  more  chronic  stages,  when  consid- 
erable induration  remains,  first  suggested  by  Fricke  of  Hamburg,  a 
similar  judgment  must  be  given ;  for  while  the  suggestion  involves  a 
specious  adherence  to  sound  rules,  in  practice  it  is  mischievous, or  worth- 
less, because  it  is  impossible. 

No  organ  could  have  been  chosen  more  unsuited  to  pressure  than  the 
testicle,  partly  because  of  its  excessive  sensibility,  partly  because  of  its 
attachment  to  the  body  by  a  narrow  i>edicle,  which  is  easily  made  to- 
suffer  strangulation,  but  chiefly  because  of  its  mobility. 

In  all  the  experiments  which  I  have  made  or  seen  made  to  compress^ 
the  testis  or  the  epididymis  with  adhesive  strap^ either  the  cord  wa* 
oompletetely  strangulated,  or  no  pressure  whatever  was  made  upon  the 
diseased  organ.  If  the  cord  was  strangulated  the  suffering  of  the  pa- 
tient compelled  its  speedy  removal,  but  not  in  several  cases  until  active 
inflammation  had  been  reawakened  in  the  cord  and  testis.  If  it  wa» 
not  strangulated  then  it  was  pennitted  to  remain,  and  C)n  its  removal^ 
after  the  lapse  of  three  or  six  days,  it  has  been  common  to  observe  that 
the  size  of  the  scrotal  swelling  was  sensibly  diminished,  but  never  have 
I  been  able  to  detect  any  change  in  the  size  of  the  indurated  epididymis. 
The  truth  is  that  surgeons  have  constantly,  I  tliink,  mistaken  a  sponta- 
neous recession  of  the  effusion  lying  within  the  loose  areolar  tissue  of  the 
Bcn^tum,  and  which  effusion  composes  the  great  mass  of  the  swelling  in 
most  of  these  cases,  for  a  subsidence  of  the  swelling  in  the  structure  of 
the  testis  or  epididymis. 

If  it  is  an  effusion  into  the  structure  of  the  testis  alone  which  the  sur- 
geon proposes  to  absorb  by  pressure,  what  means  of  pressure,  it  may 
properly  be  asked,  can  be  devised  more  effective  than  the  dense,  firm, 
fibrous  tunica  albuginea,  which  applies  itself  with  a  smoothness  and 
oniformity  such  aa  the  adhesive  plasters  can  never  imitate. 
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OonorrhoBa  Vlmlenta  in  the  Female. 

Instead  of  the  urethi*a  it  is  the  vagina  which  in  females  is  ri'  e  tisna 
seat  of  gonorrhoeal  iiiflainniation  ;  but  the  inflammatory  lesion  tf^  not  al- 
ways, nor  even  generally  confined  to  the  vagina.  The  vnlva  is  often  the 
seat  of  a  primary  gonorrhoea ;  which,  however,  in  most  cases  e:T:tend« 
subsequently  to  the  vagina;  or  tlie  order  of  circumstances  may  be  re- 
versed. Effusions  occur  rapidly  in  the  loose  submucous  areolar  tiBsne  of 
the  nymphsB  and  labia,  and  abscesses  are  frequently  formed,  which  open 
genei'ally  between  the  labia.  In  other  cases,  one  or  both  of  the  vulvo- 
vaginal glands  (called  also,  Duveniey's,  Bartholin's,  or  Cowi>er'8  glands) 
become  the  special  seat  of  the  inflammatory  action,  and  give  rise  to  ab- 
scesses, which  open  directly  through  the  mucous  membrane,  or  through 
the  natural  ducts,  or  may  in  some  cases  penetrate  to  the  rectum  and 
form  vagino-rectal  fistulse.  When  an  abscess  has  once  formed  in  rne  of 
these  glands  it  is  exceedingly  prone  to  recur  upon  the  slightest  prc^oca- 
tion. 

Vaginitis  is  most  often  the  primary  lesion,  and  may  extend  not  only 
to  the  labia  and  to  the  urethra  on  the  one  hand,  the  latter  occurrence 
being,  however,  quite  infrequent ;  but  also,  on  the  other  hand,  to  the 
neck  or  body  of  the  uterus,  still  more  rarely  to  the  Fallopian  tubes, 
ovaries,  and  even  into  the  serous  lining  of  the  peritoneal  cavity.  In 
most  cases  gonorrhoea  in  the  female  is  limited  to  the  labia,  vagina,  and 
cervix  uteri. 

The  lymphatic  glands  of  the  groin  are  seldom  affected  unless  urethritia 
exists. 

Treatment  of  GonorrhcBa  in  the  Female. — Copaiba  and  cubebs 
have  no  special  influence  in  these  cases  unless  the  urethra  is  affected. 
The  treatment  is  therefore,  in  most  cases,  limited  to  the  employment  of 
such  means  as  are  known  to  be  serviceable  in  non-specific  inflammations 
of  mucous  membranes  generally.  Absolute  rest,  low  diet,  occasional 
cathartics,  warm  baths,  constitute  the  essential  parts  of  the  general  treat- 
ment. As  local  treatment,  experience  leads  me  to  recommend  especial- 
ly frequent  ablutions,  with  warm  water,  or  if  the  inflammation  is  not  in- 
tense and  superficial  excoriations  do  not  exist,  warm  water  with  a  little 
clean  soap ;  separating  tlie  labia  with  a  piece  of  sheet  lint  spread  on 
either  surface  with  fresh  simple  cerate ;  injections  of  warm  water  with 
or  without  soap,  which  should  be  thrown  in  while  the  patient  reclines 
upon  her  back,  and  by  a  continuous  stream,  until  the  irritating  dis- 
charges are  completely  washed  out ;  and  finally,  after  the  vagina  is 
emptied,  the  water  injection  to  be  followed  innnediately  by  an  injection 
of  sulphate  of  zinc  of  the  strength  of  from  two  to  four  grains  to  the 
ounce,  according  to  the  sensibility  of  the  parts,  and  the  degree  of  smart- 
ing caused  by  its  introduction.  The  same  variety  of  astringent  and 
stimulating  injections  may  be  employed  here  as  in  gonorrhoea  exist^u^ 
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in  the  urethra  of  the  male,  but  their  strength  may  always  be  somewhat 
increased. 

In  case  the  nteros,  ovaries,  or  other  internal  organs  are  invaded,  the 
treatment  involves  no  special  rules  not  applicable  to  inflammation  in 
^neral. 

Section  2.— CHANORoro. 

Syn. — Uloui  Venereum  MoUe  (R.  O.)  Simple  Ohanore ;  Soft  Chancre ;  Non-inda* 
rated  Ohanore ;  Non-infecting  Chancre ;  Local  Contagious  Ulcer ;  Chancre  of  He> 
bra,  and  Others  of  the  Modem  Oerman  School;  Chancrelle  of  Diday. 

A  LABOE  majority  of  all  the  venereal  ulcers  resulting  from  contagion 
are  chancroids.  In  the  male,  its  most  frequent  seat  is  the  glans  penis 
or  prepuce.  It  may,  however,  be  conveyed  by  inoculation  to  any  pare 
of  tlie  body  ;  consequently  it  is  usual  to  find  more  than  one  chancroid 
existing  at  the  same  time,  from  the  diffusion  of  the  secretions  over  the 
adjacent  surfaces. 

According  to  Kollet,  the  chancroidal  virus  is  contained  in  the  pua 
globules  of  a  secreting  ulcer ;  but  the  other  secretions  of  the  sore  are 
incapable  of  conveying  the  malady.  The  pus,  moreover,  loses  its 
power  of  inoculation  sooner  or  later  after  exposure  to  the  air,  and  very 
speedily  when  exposed  to  a  high  temperature,  or  when  mixed  with  an 
acid,  an  alkali,  or  with  alcohol. 

It  is  auto-inoculable,  that  is,  capable  of  being  reproduced  indefinitely 
in  the  person  affected,  by  repeated  inoculations  from  the  original  chan- 
croid. This  is  not  the  case  with  a  syphilitic  chancre.  In  its  power  of 
propagation  to  other  persons,  also,  it  is  not  limited ;  but,  unlike  the 
chancre,  it  may  be  conveyed  to  those  who  have  been  infected  with  sy- 
philis as  freely  as  to  those  who  have  not  been  thus  infected. 

There  is  properly  no  period  of  incubation,  but  the  virus  takes  effect 
immediately,  as  in  the  case  of  any  other  local  irritant,  yet  the  irritation 
may  not  be  sufficiently  developed  to  attract  attention  until  after  the 
lapse  of  seven  or  eight  days.  If  the  local  manifestation  is  delayed  longer 
tlian  this,  it  is  probably  because  there  was  some  delay  in  the  absorption 
of  the  poison. 

When  the  virus  has  been  received  upon  an  open  or  abraded  surface, 
as  happens  in  the  majority  of  cases,  the  initial  ulceration  corresponds  in 
form  and  size  to  the  rent  or  abrasion ;  if  received  originally  within  a 
follicle,  a  small  pustule  is  the  first  palpable  sign  of  inoculation. 

A  fully  developed  chancroid  is  characterized  by  a  tendency  to  as- 
sume the  circular  form,  but  in  this  regard  it  is  sibject  to  modifying 
and  controlling  circumstances ;  by  its  sharp  and  perpendicular  margins, 
which  move  freely  upon  the  subjacent  tissues ;  by  the  irregularity  of 
the  ulcerating  surface,  from  which  a  copious  purulent  secretion  if 
poured. 
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The  amount  of  inflammatory  action  accompanying  the  progresB  of 
the  ulcer  is  usually  small ;  if,  however,  from  the  early  application  of  m 
caustic,  or  from  any  otlier  cause,  it  is  increased,  the  sore  will  lose  cer- 
tain of  its  cJiaracteristic  features ;  the  whole  surface  may  become  el- 
evated, and  its  edges  indurated,  but  the  induration  rarely  has  the  narrow 
and  defineJ  limitation  which  characterizes  the  true  chancre. 

The  average  period  of  advance,  unless  complications  ensue,  is  about 
four  wfVAks.  Usually  between  the  fifth  and  sixth  weeks  the  sore  begins 
to  heal ;  but  tlie  cicatrization  is  slow,  and  may  not  be  completed  under 
fleveral  weeks  or  even  months. 

lAfilaxnniatory,  or  Gangrenous  Chancroid. — In  consequence  of 
the  severity  of  the  inflammatory  action,  or  of  the  peculiar  anatomical 
character  of  the  seat  of  the  lesion,  a  chancroid  may  cause  gangrene  and 
ploughing  of  the  adjacent  tissues.  This  happens  most  frequently  when 
the  ulcer  is  situated  beneath  the  fold  of  the  prepuce,  and  especially  in 
persons  having  congenital  phimosis,  or  who  have  accidental  paraphimo- 
sis. The  prepuce  is  most  apt  to  slough ;  but  occasionally  the  glans  is 
strangulated,  and  becomes  gangrenous  also.  This  process  generally 
proves  destructive  to  the  chancroidal  virus,  so  that  thereafter  the  matter 
ceases  to  be  inoculable. 

Phagedenic  Chancroid. — ^Without  any  apparent  accession  of  inflam^ 
matory  action  the  chancroid  may  exceed  its  usual  limits,  increasing 
in  depth,  and  extending  in*egularly  from  its  outer  margins.  When 
this  hyper-ulceration  is  moderate,  it  constitutes  the  simplest,  as  it  is  the 
most  common  form  of  phagedena. 

Serpiginous  Phagedenic  Chancroid. — In  other  cases  the  ulcerative 
action  is  more  extensive,  invading  especially  the  areolar  tissue,  and 
forming  long,  tortuous,  or  serpiginous  canals,  above  which  the  integu- 
ment becomes  thin,  purple,  and  perforated,  and  finally  gives  way  com- 
pletely. This  has  been  termed  the  serpiginous  variety  of  the  phage- 
denic chancroid  ;  but  it  must  not  be  confounded  with  the  more  super- 
ficial serpiginous  ulcerations  of  tertiary  syphilis.  The  serpiginous 
phagedena  originates,  usually,  from  a  chanci*oid  situated  upon  the 
genitals,  or  in  the  groin.  It  is  slow  in  healing ;  but  however  late  its 
cicatrization  may  be  delayed,  it  never  ceases  to  be  inoculable. 

Sloughing  Phagedenic  Chancroid,  seen  chiefiy  among  the  most 
debauched  and  intemperate  women,  is  characterized  by  the  concurrence 
of  more  or  less  sloughing  with  a  rapid  ulcerative  action ;  and  in  both  its 
symptoms  and  progress  it  presents  a  striking  resemblance  to  hospital 
gangrene.  Its  terrible  ravages  among  the  English  troops  and  camp- 
followers  during  the  Peninsular  war  acquired  for  it  the  expressive  name 
of  the  "  black  lion." 

The  glands  of  the  groin  become  affected  during  the  progress  of  a 
chancroid  upon  the  penis  in  perhaps  one  case  out  of  every  three  or  four. 
Women  are  less  liable  to  buboes  than  men.  There  are  three  forma  of 
chancroidal  buboes. 
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The  Simple  Inflammatory  Bubo,  or  the  Sympathetio  Bubo.— 

The  swelling  is  generally  confined  tx)  one  gland ;  the  gland  or  glanda 
aflFected  seldom  enlarge  very  much,  but  after  continuing  slightly 
engorged  a  few  days  or  weeks,  they  gradually  disappear.  Exceptionally 
the  inflammation  results  in  suppuration ;  but  the  matter  discharged  ifl 
not  inoculable. 

The  Virulent  Bubo  is  due  to  absorption  of  the  virus  from  the  chan 
croid.  It  may  form  at  any  period  after  inoculation,  but  it  is  seldom 
seen  after  cicatrization  is  completed.  In  its  early  history  it  cannot  be 
distinguished  from  the  simple  adenitis  just  described.  It  generally 
affects  but  one  ^land  in  one  or  both  groins,  but  when  suppuration  takes 
place  it  is  usually  at  two  points ;  first,  in  the  areolar  tissue  outside  of 
the  gland,  as  the  result,  ])robably,  of  simple,  non-specific  inflamma 
tory  action,  and  in  so  much  it  resembles  the  suppuration  of  a  sympa 
thetic  bubo ;  second,  in  the  centre  of  the  gland  itself,  as  the  result  of 
specific  irritation.  The  external  abscess  generally  opens  first,  and  its 
pus  is  not  inoculable,  but  if  now  the  internal  or  ganglionic  abscess  is 
oj)ened,  the  matter  will  infect  all  tlie  exposed  surfaces  and  convert  the 
whole  into  a  true  chancroid.  Moreover,  the  matter  from  the^  gland  will 
cause  a  chancroid  wherever  it  is  inserted  upon  the  surface  of  the  body. 
It  is  therefore,  like  the  original  chancix)id,  and  milike  a  syphilitic 
chancre,  auto-inoculable. 

The  Indolent  Bubo  affects  often  more  than  one  gland,  but  seldom 
more  than  two  or  three.  It  is  characterized  by  its  slow  progress,  and 
by  most  of  those  peculiar  features  which  attend  the  softening  of  cervi 
cal  glands  in  persons  of  a  strumous  diathesis ;  to  which  class  of  gland- 
ular affections  it  seems  closely  allied,  since  it  occurs  meetly  in  those 
whose  constitutions  are  previously  greatly  enfeebled.  AiVben  opened  it 
discharges  a  tliin,  flaky,  and  watery  fluid,  with  little  or  no  genuine  pus. 

The  Bubo  '*  D'£}mbl6e,''  or  non-consecutive  bubo,  supposed  to  be  the 
result  of  direct  absorption  of  the  virus,  without  the  previous  occurrence 
of  either  a  chancroid  or  chancre,  is  now  no  longer  recognized.  A 
specific  bubo,  that  is,  a  bubo  capable  of  secreting  inoculable  pus,  and 
capable  of  infecting  the  system,  must  have  been  preceded  by  either  a 
chancroid  or  a  chancre. 

Treatment  of  the  Chancroid — As  has  already  been  stated,  these 
ulcers,  when  subjected  to  no  special  treatment,  begin  to  cicatrize  as 
•early  as  the  close  of  the  fourth  week,  and  sometimes  much  sooner,  and 
the  process  is  completed  at  the  end  of  six  or  eight  weeks.  Under 
judicious  management,  however,  this  period  may  be  shortened,  and 
complications  avoided  ;  especially  is  it  possible  to  lessen  the  chances  of 
absorption  of  the  virus,  and  the  consequent  suppuration  of  the  inguinal 
glands,  if  the  ulcer  is  brought  under  treatment  sufliciently  early ;  thus, 
for  example,  if  not  more  than  six  days  have  elapsed  since  the  infection, 
ttioroagh  cauterization,  it  is  believed,  may  sometimes  prevent  the  ab- 
sorption.    After  this  period,  it  is  not  probable  that  cauterization,  so  far 
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as  the  formation  of  a  bubo  is  concerned,  can  be  of  any  Mrvibo.  It  i 
possible,  however,  by  the  same  means  to  destroy  the  virus  contained 
in  the  tissues  composing  the  periphery  of  the  sore  at  any  period  of  its 
progress,  and  thus  convert  the  chancroid  into  a  simple  ulcer,  or  at 
least  so  change  its  character  as  that  the  cicatrization  will  be  hastened. 
For  this  purpose  the  most  destructive  caustics  are,  in  general,  mach  to 
be  preferred.  An  old  anny  friend,  Dr.  John  Hammond,  informs  me 
that  he  has  often  used  upon  soldiers  a  red-hot  coal  with  the  happiest 
eflfect    The  heated  iron  would  no  doubt  prove  equally  effectual. 

In  botli  hospital  and  private  practice  I  have  for  a  long  time  used 
nitric  acid  undilute ;  the  sore  being  first  well  exposed  and  dried,  and 
the  acid  applied  with  the  point  of  a  small  piece  of  soft  wood.  In 
order  to  be  effectual  the  acid  should  be  made  to  touch  every  point  of 
the  surface.  When  this  is  accomplished  a  piece  of  dry  lint  should  be 
applied  for  a  moment,  and  then  substituted  by  a  piece  of  lint  moistened 
with  some  alkaline  solution,  to  neutralize  whatever  acid  may  remain. 
This  last  may  be  left  as  a  temporary  dressing. 

Various  other  caustics,  such  as  Ricord's  vegetable  carbon  and  sul- 
phuric aci^  paste,  Canquoin's  paste,  composed  of  equal  parts  of  chloride 
of  zinc  and  flour,  the  pemitrate  of  mercury,  sulphuric  acid,  the  Vienna 
paste,  etc.,  have  been  recommended  by  surgeons,  but  I  do  not  know 
tliat  either  of  them  possesses  any  superiority  to  nitric  acid.  If  the  ulcer 
does  not  present  a  more  healthy  appearance  after  the  slough  has  sepa- 
rated, the  cauterization  may  be  repeated. 

In  case  it  is  not  thought  expedient  to  cauterize,  on  account  of  the 
situation  of  the  ulcer,  or  for  any  other  reason,  the  rational  treatment 
will  not  differ  from  that  which  has  been  found  most  useful  in  any  other 
simple,  non-specific  ulcer ;  except  that  special  pains  must  always  be 
taken  to  prevent  new  inoculations.  For  this  pui-pose  a  small  piece  of 
sheet  lint,  moistened  with  a  solution  of  the  chlorinate  of  soda,  should 
be  laid  over  the  ulcer,  and  renewed  several  times  dailv. 

The  infiammatory  or  gangrenous  chancroid  demands  absolute  rest, 
low  diet,  cathartics,  and  antiseptic  poultices.  In  case  of  phimosis,  or 
strangulation  of  the  glans  penis,  threatening  gangrene,  the  only  alter- 
native is  to  release  the  strangulation  and  expose  the  chancroid  to  view 
by  free  incisions,  although  it  may  be  considered  probable  that  tlie  cut 
surfaces  will  become  inoculated  with  the  chancroidal  virus. 

All  the  varieties  of  phagedenic  chancroids  occur  most  often  in  per 
sons  of  strumous  habits,  or  o4  enfeebled  constitutions ;  and  the  reme- 
dies which  have  proved  most  serviceable  are  such  as  are  usually  em- 
ployed to  combat  these  conditions  of  the  system.  I  wish  especially  to 
enforce  the  importance  of  nutritious  diet,  and,  as  soon  as  the  condition 
of  the  sores  will  permit,  walking  or  riding  in  the  open  air. 

Cauterization  will  sometimes  arrest  the  progress  of  these  ulcers,  and 
expedite  the  process  of  healing,  but  such  a  fortunate  result  will  be 
found  to  be  rather  the  exception  than  the  rule. 
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Treatment  of  the  Bubo  Resulting  fironx  a  Chancroid. — If  the 

adeuitia  is  a  result  of  absorption  of  the  virus,  suppuration  is  believed 
to  be  inevitable ;  if,  however,  it  is  due  to  certain  unexplained  sympa- 
thetic relations  existing  between  the  chancroid  and  the  gland,  suppuiu- 
tion  is  not  inevitable ;  but  inasmuch  as  we  have  no  means  of  determin- 
ing the  precise  cause  of  the  adenitis,  it  will  be  proper  in  all  cases  to 
employ  such  means  as  are  calculated  to  abate  inflammation  and  prevent 
suppuration.  Best,  cathartics,  and  a  suitable  diet,  conjoined  with 
soothing  applications,  may  sometimes  succeed.  Dr.  Bumstead  has  dis- 
cussed these  swellings  by  the  application  of  ice  at  a  vei*y  early  period. 
The  tincture  of  iodine  applied  externally,  blistei-s,  and  other  counter- 
irritants,  have  been  recommended.  Compression  by  means  of  a  padded 
truss,  or  by  a  wet  sponge  and  bandage,  or  by  collodion  was  also  at  one 
time  much  in  favor.  But  neither  counter-irritants  nor  jiressure  have 
over  seemed  to  me  to  accomplish  any  useful  purpose,  wh  ile  I  am  cer 
tain  they  have  sometimes  done  much  harm. 

As  soon  as  suppuration  has  taken  place  the  abscess  should  be  laid 
open  by  a  free  incision ;  and,  as  Dr.  Bumstead  properly  remarks,  if 
sinuses  have  already  formed,  they  should  be  exposed  by  continuing  the 
incisions ;  and  such  glands  as  are  nearly  isolated  by  destruction  of  the 
surrounding  cellular  tissue,  and  which  would  inevitably  but  slowly 
slough  away,  ought  to  be  at  once  torn  out  by  the  fingers,  or  strangula- 
ted by  a  stout  ligature ;  after  which,  if  the  general  condition  of  the 
system  is  not  greatly  below  the  standard  of  average  health,  the  sore 
can,  in  most  cases,  be  made  to  granulate  and  cicatrize  rapidly. 

Section  3. — Syphilis,  (R.  o.) 

Definition. — Syphilis  is  a  blood-poisoning,  resulting  in  most  cases 
from  inoculation  received  in  venereal  commerce,  having  a  period  of  in- 
cubation, and  manifested  by  certain  local  and  constitutional  signs  which 
present  themselves  in  a  regular  order  or  series  of  succession,  tmnsmis- 
sible  to  the  offspring,  and  which  for  a  period,  probably  as  long  as  the 
virus  remains  in  the  blood,  confers  an  immunity  against  a  second  attack. 

Olascification  of  Symptoms. 

Primary  Symptoms. — Including  only  the  initial  lesions,  that  is,  the 
chancre,  and  the  induration  of  the  neighboring  lymphatic  glands. 

The  average  period  for  the  appearance  of  a  chancre  is  from  two  to 
tlij-ee  weeks,  and  the  period  may  raiiji^c  from  ten  days  to  five  or  six  weeks. 
Tlie  superficial  lymphatic  glands  of  one  or  both  groins  invariably  be- 
come indurated  within  twenty-one  days  after  the  ajipearance  of  the 
chancre,  and  generally  much  sooner,  usually  witliin  ten  or  twelve  days 
after  the  induration  is  manifested  in  the  base  of  the  ulcer. 

Secondary  Symptoms. — Occurring  second  in  the  order  of  events^ 

cbaracterized  in  general  by  affections  of  the  skin  and  mucous  mem- 
10 
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braues,  and  occafiionally  by  affectione  of  the  iris,  perioBtenm,  Ea<ff 
testes ;  usually  transient,  but  only  disappearing  from  time  to  time  to  re- 
appear after  an  interval  longer  or  shorter,  or  to  make  place  for  other 
affections  of  the  same  anatomical  tissues,  and  in  a  tolerably  definite 
chronological  order. 

The  following  table,  compiled  by  M.  Martin,  exhibits  the  usual 
period  of  development  of  the  most  important  secondary,  transitional, 
and  tertiary  lesions,  dating  from  the  earliest  manifestation  of  the 
chancre : — 


Stmftoms. 


1.  Roseola  (erythema) 

13.  Papular  emptdon  (lichen) 

S.  Mucoas  patches 

4.  Secondary  affections  of  tiie  fauces 

5.  Vesicular  eruption 

6.  Pustular  eruption 

7.  Bupia 

8.  Iritis 

9.  Syphilitic  sarcocele 

10.  Periostitis 

11.  Tubercular  eruption 

12.  Serpiginous  erupUon 

13.  Gummy  tumors 

14  Onychia 

16.  True  exostosis 

16.  Ostitis,  changes  in  the  bones  and  cartilages 

17.  Perforation,  or  destruction  of  the  velum 

palati 


Date  of  nfiual 
developmeat. 


45th  day 
e5th  *' 
70th  " 
70th  " 
90th  ** 
80th  " 
3  years 
6th  month 


t( 


(4 


12th 
6th 
8  to  5  years 
8to5 
4to6 
4to6 
4to6 
3to4 

3  to  4    ** 


Date  of  earU«>t 
development. 


25th  day 
28th  " 
30th  ** 
50th  " 
65th  " 
45th  " 
7th  month 
60th  day 
6th  month 
4th   " 
3  yean 

3  ** 

4  " 
3  " 
2  " 
2    " 


2 


it 


Date  of  late* 
devetoiHxient. 


12th  -month 
12th  " 
18th  " 
18th  " 
6th  ** 
4  years 
4  " 

13th  month 
84th   *' 
2  years 
20  " 
20  " 
15  " 
22  " 
20  *• 
41  »• 


20 


(t 


Tertiary  Symptoms,  or  the  latest  form  of  syphilitic  lesions,  affect- 
ing chiefly  the  subcutaneous,  submucous,  and  fibrous  tissues,  the  bones, 
the  viscera,  and  in  general  those  structures  of  the  body .  which  lie 
remote  from  the  surface,  frequently  accompanied,  however,  with  the 
later  forms  of  secondary  symptoms,  and  more  permanent  in  their  char- 
acter than  early  secondary  symptoms. 

Some  writers  have  chosen  also  to  speak  of  certain  lesions  as  transi- 
tional, including,  with  indefinite  limits,  those  symptoms  which  approach 
the  boundary  lines  of  the  secondarj^  and  tertiary  forms. 


Primary  Symptoms  of  Syphilis. 

Ohanoro.    Sjrn*— Initial  Iiosion  of  Syphilis  j  Primary  Syphilitic  Ulcer)  Hard 

Chancre;  Infecting  Chancre  j  Hunterian  Chancre. 

Differential  Diagnosis  of  Chsmoroid  and  Chanore.^We  shall 
best  comprehend  the  pathognomonic  characters  of  a  chancre  by  compar- 
ing them  with  those  which  belong  to  the  chancroid. 

The  foUowins:  constitute   the   chief  signs  of  a  (chancroid  : — 1,  De- 
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lived  from  a  chancroid,  or  a  suppurating,  virulent  bubo,  and  when 
inoculated  artificially  appears  first  as  a  pustule.  2.  No  period  of  incu- 
1  ation.  3.  Generally  multiple.  4.  Ulcer  perforating,  with  sharp  and 
abrupt  margins,  not  adherent ;  generally  inclined  to  the  circular  form, 
«jfteu  oval  or  iiTCgular  in  outline;  surface  flat  and  perforated ;  secre- 
tion copious,  and  capable  of  causing  new  chancroids  when  inoculated 
ujKiU  the  body  of  the  patient  himself  (auto-inoculable) ;  and  inoculable 
uf-Mjii  others,  whether  they  be  at  tlie  time  affected  with  syphilis  or  not; 
cicatrizing  very  slowly,  and  prone  to  phagedena.  5.  One  attack  gives 
no  immunity  against  a  second.  6.  Neighboring  lymphatic  glands  unaf- 
fected in  the  majoritj'  of  cases.  7.  When  in  consequence  of  absorption 
of  tlie  virus  a  gland  inflames  it  always  suppurates,  and  its  matter  is  in- 
oculable, causing  a  chancroid ;  if  it  inflames  from  sympathy,  suppu- 
ration, is  not  inevitable,  nor  is  the  matter  inoculable.  8.  In  either  case 
but  one  gland  is  usually  affected,  and  its  progress  is  generally  acute  and 
comparatively  rapid  towards  suppuration.  9.  General  system  never 
infected.  10.  Mercury  and  iodine,  once  regarded  as  specifics,  never 
useful,  and  generally  injurious. 

Tlie  following  signs,  indicated  by  corresponding  numerals,  charac- 
terize a  chancre: — 1.  Derived  from  a  chancre,  or  from  some  other 
syphilitic  lesion,  and  when  artificially  inoculated  appears  first  as  a  pa- 
]Mile.  2.  Has  a  period  of  incubation.  3.  Generally  single.  4.  Often 
a  superficial  erosion,  possibly  without  induration ;  when  it  appears  as  an 
ulcer,  the  margins  are  rounded  or  sloping,  hard,  often  elevated,  limited 
abruptly  in  the  direction  of  the  sound  tissues,  adherent;  form  gen 
erally  circular;  surface  concave,  smooth  ;  base  and  margins  constitute 
one  continuous  plate  of  induration,  forming  a  shallow,  open  cup,  which 
is  movable  on  the  subjacent  tissues;  secretion  scanty  and  serous  or  pero- 
pundent,  which  is  incapable  of  causing  new  chancres  by  inoculation 
upon  the  body  of  the  patient  himself  (not  auto-inoculable),  or  upon 
others  already  infected  with  syphilis ;  cicatrizing  somewhat  more  ra- 
pidly than  chancroid,  and  less  prone  to  phagedena  ;*but  leaving  after 
the  cicatrization  an  induration  which  generally  continues  a  long  time; 
in  case  the  initial  lesion  was  only  a  superficial  erosion,  no  induction 
is  usually  left.  5.  One  attack  affi>rds  complete  or  partial  immunity 
against  a  second,  fi.  Neighboring  lymphatic  glands  almost  invariably 
affe<;ted  by  a  ]>as6ive  induration.  7.  They  are  seldom  acutely  infiamed 
and  seldom  suppurate,  but  remain  hard  and  movable  a  long  time;  in 
ca*-e  suppuration  of  a  gland  occui*s,  the  matter  is  not  inoculable  either 
njM»n  the  i»ers^)n  himself,  nor  upon  the  pei*son  of  another.  8.  All  the 
Fupei-ficial  glands  near  the  scut  of  the  chancre  are,  in  general,  sim- 
ultanei»usly  affected.  9.  General  system  invariably  affected.  10.  Mer- 
cury and  iodine  often  useful,  yet  possess  no  power  to  eliminate  the 
poison  from  the  blood,  and  are  therefore  not  "specifics." 

Induration  of  the  Lymphatio  Ganglia  in  the  Neighborhood  of 
the  Chancre. — It  was  at  one  time  supjx)sed  tliat  these  indurations  oe 
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cupied  the  extreme  outermos:  limits  of  the  disease  as  a  local  affection^ 
and  that  the  accession  of  febrile  symptoms  with  cataneons  eruptions 
announced  that  the  vims  had  passed  these  limits  and  entered  the  gen- 
eral circulation.  The  early  ganglionic  engorgements  were  therefore  in- 
cluded with  chancre  as  primary  symptoms,  under  the  belief  that  both 
were  essentially  local  affections.  The  error  was  inevitable  so  long  as  a 
chancroid  and  a  chancre  were  regarded  as  lesions  of  one  malady,  and  as 
having  a  common  tennination  in  general  S}'pliilitic  manifestations.  If, 
however,  as  the  dualists  affirm,  the  absorption  of  the  syphilitic  wiig 
and  the  infection  of  the  blood  follow  immediately  upon  the  inoculation, 
the  disease  is  never  localized,  and  the  so-called  primary  symptoms  are 
as  essentially  constitutional  as  the  secondary  symptoms. 

If  we  speak  then  of  a  period  of  incubation,  it  is  not  intended  to  say 
that  the  virus  is  detained  at  the  point  of  inoculation  or  in  the  glands, 
but  that  its  evolution  or  reaction,  after  being  received  into  the  general 
system,  is  delayed  for  a  period. 

Ri  the  earliest  period  of  a  chancre  there  may  be  no  induration,  and 
it  is  possible  even  that  a  superficial  chancrous  erosion  may  cicatrize 
without  induration,  while  in  very  many  of  these  examples  the  plate  of 
induration  is  so  thin  and  parchment-like  that  it  may  escape  detection, 
but  in  some  degree  it  is  so  constantly  present  as  to  constitute  one  of  the 
most  important  signs  of  syphilitic  infection.  The  absence  of  induration 
may  not  prove  conclusively  tliat  no  syphilitic  virus  has  been  conveyed 
to  the  blood,  but  its  presence  demonstrates  not  only  absorption  but  con- 
fititutional  reaction,  of  which  this  is  usually  the  first  manifestation.  Li 
the  same  manner,  also,  ganglionic  engorgements,  which  are  delayed 
only  a  few  days  after  the  appearance  of  induration  in  the  chancre,  and 
probably  are  sometimes  synchronous,  are  only  additional  manifestations 
of  the  constitutional  reaction.  Usually  this  symptom  is  clearly  observed 
within  ten  or  twelve  days  after  the  first  appearance  of  induration  in 
the  chancre ;  all,  or  nearly  all,  the  superficial  glands  of  one  or  both 
groins  undergoing  a  passive  enlargement,  but  probably  in  not  more  than 
two  or  three  cases  out  of  a  hundred  docs  the  enlargement  end  in  sup 
puration. 

It  is  proper  to  remark  that  the  occasional  omission  of  a  symptom 
never  destroys  the  identity  of  a  disease ;  nor  is  the  argument  of  the 
dualists  at  all  weakened  by  the  admission  that  general  syphilitic  infection 
may  exceptionally  occur  without  its  having  manifested  itself  by  indura- 
tion of  the  chancre  or  of  tlie  glands. 

Treatment  of  Primary  Symiptoms. — It  is  only  by  careful  experi- 
ment and  observation  that  surgeons  have  r'^ached  the  conclusion  just 
stated,  namely,  that  the  syphilitic  virus  iw  never  limited  within  the 
tissues  innnediately  adjacent  to  the  sore.  It  may  not  be  positively 
established  that  it  is  never  thus  localized  prior  to  the  appearance  of  the 
erosion  or  ulcer,  but  it  is  demonstrated  that  the  most  complete  destruo 
tion  of  these  tissues  within  a  few  hours  after  their  appearance  fails  ta 
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avert  the  constitutional  infection,  and  for  practical  purposes  this  is  ali 
that  need  be  known.  It  would  not  be  possible  to  indicate  at  an  earlier 
period  the  point  of  inoculation,  and  later,  so  far  as  the  general  results 
are  concerned,  cauterization  or  exsection  is  useless.  If  caustics  are 
then  to  be  employed  in  any  of  these  cases,  it  must  be  in  pursuance 
only  of  those  general  principles  which  govern  the  local  management 
of  other  ulcers,  and  with  the  \iew  only  of  hastening  cicatrization. 
These  principles  have  already  been  announced  in  connection  with 
non-specific  ulcers,  and  especially  in  the  section  which  treats  of  chan 
croids. 

Mercury,  in  all  of  its  forms,  possesses  the  power  of  hastening  the 
cicatrization,  of  dispersing  the  induration,  and  of  delaying  and  probably 
modifying  the  subsequent  manifestations  of  general  infection.  It 
should  be  given  in  moderate  doses,  and  continued  until  its  specific  effects 
are  observed ;  but  great  care  should  be  exercised  not  to  cause  ptyalism, 
which  is  never  useful,  and  rarely  fails  to  do  harm. 

Iron  and  other  tonics,  combined  in  certain  strumous  cases  with  iodine 
in  small  quantities,  may  be  required  to  maintain  the  vigor  and  tone  of 
the  system. 

The  same  general  remedies  may  affect  favorably  the  ganglionic  in- 
durations, yet  tliese  are  known  to  continue  in  many  cases  long  after  the 
induration  at  the  seat  of  the  chancre  has  disappeared. 

Secondary  Symptoms  of  SyphiUi. 

It  is  diflScult  to  define  precisely  what  is  meant  by  secondary  symptoms. 
Hunter's  classification  was  based  upon  the  anatomical  characters  of  the 
tissues  affected,  and  the  chronological  order  of  the  symptoms.  Eicord 
modified  this  classification,  ])y  including  the  questions  of  general  infec- 
tion, inoculability,  hereditary  descent,  and  the  effects  of  treatment.  Vir- 
chow  and  others  have  proposed  a  classification  based  upon  the  nature  of 
the  pathological  changes  alone.  Each  method  is  liable  to  serious  practical 
objections ;  and  for  myself,  if  I  were  to  add  anything  to  the  definition 
already  given  in  the  opening  of  this  chapter,  it  would  be  a  chronological 
limitation,  which,  if  it  could  not  be  applied  rigorously,  any  more  than 
the  definitions  chosen  by  others,  would  at  least  possess  the  merit  of 
simplicity.  Referring  to  the  table  of  M.  Martin,  already  given  in 
the  preceding  pages,  I  would  include  in  the  secondary  lesions  all  those 
(10)  whose  earliest  date  of  appearance  is  one  year  or  less,  excluding, 
of  course,  the  primary  lesions:  the  remainder  (7)  being  regarded  as 
tertiary. 

The  various  forms  of  syphilodermata  differ  somewhat  from  their 
jon-syphilitic  analogues.  The  redness  attending  the  roseolar  affection 
and  most  of  the  other  exanthems  is  dusky,  inclined  to  brown,  or,  as  it  if 
usually  termed, "  copper-colored,"  and  on  disappearing  they  leave  brown 
itains ;  all  the  varieties  are  disposed,  more  than  other  exanthemata,  to 
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assume  circular,  crescentic,  or  serpiginous  forms ;  the  crusts  are  darken 
and  lieavier. 

Roseola    consists  of  dusky  red  patches    of  various   sizes,  ueualh 
presenting  themselves  fii*st  upon  the  abdomen.     It  is  generally  a  se 
quel  of  that  form  of  chancre  which  ap})ear8  as  a  simple  erosion  ;  unless 
arrested  sooner  by  treatment,  it  genei-ally  remains  several  weeks  or 
months. 

Papulae. — Small,  solid  elevations  of  the  outer  layer  of  the  derma, 
frequently  seen  upon  the  forehead,  but  not  to  be  confounded  with  acne. 
There  are  three  varieties,  namely,  the  conical,  the  lenticular,  and  the 
miliary,  upon  the  summit  of  the  last  of  which  is  seen  generally  a  mi- 
nute vesicle  containing  serum.  When  not  interfered  with  by  treatment 
they  usually  continue  one  or  two  months. 

Squaniae,  (Syn — Pityriasiji;  Psoriasis  |  Lepra  SyphiUtica)  in  most  cases,  a 

sequel  of  roseola,  papulae,  pustulaj,  vesiculse,  or  of  tuberculse;  char- 
acterized by  colored  patches,  sometimes  smooth  and  shining,  covered 
with  thin  scales  of  epidennis,  which  are  constantly  falling  oflf  and 
being  reproduced ;  occurring  most  frequently  upon  the  scalp,  upon  the 
inside  of  the  arms  and  thighs,  upon  the  8cix)tum  and  penis,  and  upon 
the  palms  of  the  hands  and  soles  of  the  feet.  Several  varieties  are 
described,  such  as  the  guttata^  diffusa^  and  lepi*a^  the  latter  of  which 
appears  usually  in  a  circular  form  like  herpes  circinnatus. 

Vesioulae  are  a  rare  form  of  syphilitic  eruptions,  occurring  most  often 
upon  the  face,  back,  and  extremities.  They  do  not  present  a  uniform 
appearance,  but  may  resemble  varicella,  eczema,  or  herpes.  Syphilitic 
hvUod  are  vesicles  of  large  size.  One  variety  of  bullae  called  pemjphigvs 
is  rarely  seen  except  in  infants  affected  witli  hereditary  syphilis.  The 
rupicB  are  also  regarded  by  some  writers  as  belonging  to  the  bullae,  and 
by  others  to  the  pustuloe. 

Pustulae  are  very  common,  especially  upon  the  scalp ;  but  they  may 
extend  over  the  whole  body,  and  are  seen  quite  often  upon  the  extremi- 
ties. They  commence  usually  as  papules,  but  soon  form  pustules,  sur- 
rounded by  copper-colored  areolse.  Acne  syphilitica^  a  variety  of  the 
pustulae,  is  chai*acterized  by  a  small  pustule  upon  a  prominent  base,  and 
unlike  acne  simplex,  it  is  not  limited  to  the  face  and  upper  portions  of 
the  body.  Impetigo  syphUiticaj  another  variety  of  the  same  affection^ 
is  known  by  the  flatness  of  its  pustules,  and  the  grayish  or  greenish- 
yellow  color  of  its  crusts.  It  is  frequently  seen  around  the  alae  of  the 
nose  and  in  the  beard.  While  the  ecthyma^  which  is  the  most  frequent 
form,  consist-8  of  an  eruption  of  large  size,  flattened  also,  and  upon 
which  heav)^,  laminated  crusts  are  formed,  often  pyramidal,  of  a  dark 
color,  and  known  as  rupice. 

Mucous  Patches. — It  is  probable  that  every  variety  of  cutaneous  af 
fection  has  its  counterpart  in  the  mucous  membranes.  The  analog^r 
and  coincident  occurrence  of  many  of  these  forms  is  suflSciently  estab 
lished ;  but  they  are  always  somewhat  modified  in  appearance,  and  f* 
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this  reason  their  relationfl  to  their  analogues  are  not  in  all  cases  easily  de- 
termined, Eoseola  is  represented  by  irregular  and  diffused  patches  of 
a  bright  red  color,  sometimes  whitish  in  the  centre,  most  f  I'equently  seen 
upon  the  posterior  part  of  the  roof  of  the  mouth,  and  upon  the  velum. 
They  are  usually  transient,  or  at  least  disappear  as  soon  as  the  corre- 
sponding cutaneous  affection.  The  papular  eruption  is  represented  by 
small,  flattened  elevations  of  the  mucous  membmnes.  The  vesicular 
and  pustular  comcide  with  the  various  forms  of  ulceration  affecting 
mucous  membranes.  Late  writers  have,  however,  reserved  this  name 
for  those  lesions  which  consist  in  most  cases  of  round  or  oval  and  quite 
broad  plates  of  hypertrophied  mucous  membrane,  or  perhaps,  to  speak 
more  precisely,  of  hypertrophied  papillae,  generally  of  a  rose  color, 
seen  most  frequently  upon  the  mucous  membrane  of  the  mouth,  or 
sides  of  the  tongue,  around  the  anus,  or  witliin  the  vulva.  They 
discharge  from  their  surface,  usually,  a  thin  ichorous  matter  which  is 
inocnlable. 

These  patehes  last  described  have  been  called  by  writers,  mucovs 
tubercles^  rmtrcovs  jpiistuleSy  mucous  papules^  and  condylomata^  especial- 
ly when  they  appear  about  the  anus  or  vulva. 

Iritis  and  orohitis,  or  syphilitic  sareooele,  will  be  considered  here- 
after in  connection  with  the  other  maladies  to  which  the  eye  and  tes- 
ticle are  respectively  subject. 

Periostitis  in  a  mild  and  fugitive  form  is  a  frequent  accompaniment 
of  the  earlier,  or  secondary  forms  of  syphilis.  It  is  more  persistent  and 
grave  at  a  later  period,  and  will  be  considered  in  connection  with  the 
tertiary  symptoms. 

Alopecia,  also,  frequently  precedes  or  attends  the  first  manifestation 
of  the  exanthemata,  but  in  this  case  the  hair  is  usually  restored  after  the 
eruption  has  disappeared;  but  when  it  occurs  later  the  hair  follicles 
wither,  and  permanent  baldness  is  inevitable. 

Onychia  Syphilitica,  consisting  of  inflammation  of  the  matrix  of 
the  nail,  and  consequent  loss  or  disfigurement  of  the  nail  itself,  is  an 
occasional  attendant  upon  both  secondary  and  tertiary  syphilis. 

Treatment  of  Secondary  Symptoms. — A  pretty  large  experienco 
in  the  treatment  of  syphilis,  both  in  private  and  hospital  practice,  and 
especially  in  the  extensive  venereal  wards  of  Charity  Hospital,  has  con- 
vinced me,  contrary  to  the  prevailing  opinion  among  syphilogriphers, 
that  in  every  stage  of  this  malady,  in  the  primary  and  secondary  not 
only,  but  in  die  transitional  and  tertiary  also,  there  are  circumstances  un- 
der which  mercuriab  are  useful ;  and  moreover,  that  in  each  of  these 
stages  there  are  conditions  under  which  it  is  not  only  not  useful,  but 
in  which  it  is  absolutely  pernicious.  In  general  it  may  be  said  that 
{)ersons  of  a  highly  strumous  diathesis  do  not  bear  mercurials  well ;  and 
that  all  of  those  forms  of  syphilis  in  which  there  is  extensive  uloeration, 
phagedena,  or  sloughing  are  intolerant  of  mercury,  concurring  with 
which  conditions,  it  will  be  observed,  there  is  usually  mal-assimilation^ 
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anflemia,  and  general  debility ;  and  finally  most  cases  of  syphilitic  af- 
fections of  the  bones.  On  the  other  hand,  with  the  exceptions  named, 
both  primary  and  secondary  symptoms  generally  yield  to  mercury ; 
quite  often  transitional  symptoms  demand  mercury ;  and  occasionally, 
even  such  tertiary  symptoms  as  necrosis  and  caries,  especially  of  the 
spongy  bones  of  the  nose,  cannot  in  any  way  be  arrested  so  promptly 
as  by  the  judicious  administration  of  this  medicinal  agent.  But  in  all 
forms  of  tertiary  symptoms  mercury  must  l)e  used  witli  more  cauUon 
than  in  the  secondary  forms,  always  in  minute  doses,  never  to  the  pro- 
duction of  ptyalism,  and  i-arely  should  its  use  be  continued  for  any 
great  length  of  time. 

Bumstead,  in  so  far  as  regards  the  accidents  belonging  to  the  second- 
ary and  transitional  forms  of  syphilis,  has  expressed  a  somewhat  similar 
opinion.  Limiting  the  secondary  accidents  to  those  superficial  eruptions 
which  terminate  in  desquamation,  namely,  the  erythemse,  papulae, 
squamse,  and  vesiculae,  lie  aftirms  that  they  require  the  use  of  mercury. 
He  does  not  make  any  exceptions,  however,  in  favor  of  highly  strumous 
patients.  While,  he  adds,  "  the  deeper  eruptions,  attended  by  suppura- 
tion and  ulceration,"  pustiilce,  tuberculoe,  etc.,  belonging  to  the  stage  of 
transition  and  to  the  tertiary  period,  demand  iodine  in  conjimction  or 
alternately  with  mercury. 

The  successful  administration  of  mercury  depends  then,  first  of  all, 
upon  the  judicious  selection  of  the  cases.  During  the  period  of  primarj' 
symptoms,  and  in  the  earlier  stages  of  secondary  symptoms,  there  is 
usually  no  contra-indication  for  its  use  but  an  intensely  strumous  habit 
or  a  constitution  completely  wrecked  by  dissipation  or  other  causes. 
Second,  success  depends  less  upon  the  particular  form  of  mercury,  than 
upon  the  care  and  judgment  exercised  in  its  administration.  Its  best 
effects  are  incompatible  with  the  production  of  febrile  reaction, 
ptyalism,  diarrhoea,  nausea,  impairment  of  appetite,  or  even  a  general 
malaise.  To  avoid  these  results  it  must  be  introduced  gradually  and 
slowly  into  the  system,  with  occasional  brief  intermissions,  in  order  that 
any  accumulations  in  the  stomach  or  intestinal  tube  may  have  time  to 
be  discharged.  Manifest  improvement  in  the  specific  symptoms  ought 
to  be  accepted  as  evidence  of  its  constitutional  influence,  and  lead  to  its 
suspension. 

Tertiary  Symptoms  of  S3^hi]ii. 

Tertiary  symptoms  are  usually,  but  not  in  all  cases,  separated  from 
the  secondary  symptoms  by  an  interval  of  apparent  health.  The  ap- 
plication of  the  term  "  tertiary  "  has  been  sufliciently  explained  at  page 
160.  It  includes,  as  will  be  observed,  certain  lesions  of  the  subcutane- 
ous structures,  such  as  subcutaneous  tubercles,  and  some  others,  which 
have,  in  common  with  the  later  f onus  of  secondary  sjTnptoms,  been  de- 
Dominated  "  transitional."      It  is  suflicient  to  say  of  this  subordinate 
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division  of  syphilitic  symptoms,  namely,  the  transitional,  that  their 
treatment  demands  at  times  both  mercury  and  iodine. 

Tuberoulee. — Syphilitic  tubercles  are  solid  elevations,  occasioned 
by  deposits  within  or  immediately  subjacent  to  the  derma.  They 
are  larger  than  papulse,  have  a  greater  tendency  to  ulceration,  and 
occur  much  later.  Their  most  frequent  seat  is  upon  the  face,  and 
next  in  point  of  frequency  they  occur  upon  the  body  and  ex- 
tremities. 

The  so-called  serpiginotis  erwptiofis  belong  to  the  variety  just  de- 
Bcribed,  namely,  the  tuberculae.  The  name  only  indicates  the  serpi- 
ginous lines  in  which  the  groups  of  tubercles  often  arrange  themselves; 
when  ulceration  has  taken  place,  they  receive  the  name  of  syphilitic 
tvbercular  serpiginotbs  ulcers. 

Gummy  Tumors.  Syn. — Oomme  Byphilitiquo.  —  Syphilographers 
have  given  the  name  of  gummy  tumors  to  certain  deposits  which 
belong  more  especially  to  the  tertiary  form  of  syphilis ;  occurring  in 
tlie  subcutaneous  cellular  tissue,  in  the  muscles,  tendons,  perios- 
teum, bones,  testes,  heart,  and  in  various  other  structures  of  the 
b<Miy;  characterized,  when  situated  beneath  the  skin  and  mucous 
membranes,  by  tumors  which  form  slowly  and  are  for  a  time  mov- 
able, but  which,  having  attained  the  size  of  a  filbert,  or,  in  some 
cases,  the  size  of  a  hen's  egg,  become  discolored,  suppurate,  and  finally 
discharge  an  ichorous  pus.  The  anatomical  elements,  according 
to  Bobin,  are  chiefiy  cytoblasts,  fusiform  fibro-plastic  bodies,  and 
a  finely  granular,  semi-transparent  amorphous  substance.  These 
elements  are  not  peculiar  to  the  gummy  tumor;  indeed,  they  are 
found  equally  in  the  tuberculae,  and  there  seems  no  good  reason  why 
the  gummata  should  not  be  admitted  under  the  same  classifica- 
tion, since  they  differ  chiefiy  in  the  relative  amount  of  the  gummy 
or  tubercular  deposit.  Virchow  sought  to  base  upon  the  absence 
or  presence  of  this  material  a  distinction  between  secondary  and 
tertiary  symptoms,  or  between  active  and  passive  syphilis,  and  which 
would  equally  determine  the  limits  for  the  employment  of  mercury 
and  iodine. 

It  will  be  understood  that  neither  here,  nor  when  speaking  of  the 
tn)>ercul8B,  is  the  word  tubercle  employed  as  synonymous  with  the 
tul>ercle  of  phthisis,  between  which  there  are  several  points  of  dif- 
ference. 

Periostitis,  a  commrm  attendant  upon  secondary  syphilis,  is  more 
constant  and  persistent  in  the  tertiary  form.  It  is  preceded  usually  by 
iisteocopic  pains,  which  continue  through  the  whole  course  of  the  peri- 
osteal inflammation,  and  which  are  especially  severe  during  the  night. 
It  attacks  usnally  the  superficial  bones,  such  as  the  cranium,  the  clavicle, 
the  radius  or  ulna,  and  the  spine  of  the  tibia.  The  epiphyses  and 
joints  are  also  occasionally  invaded.  Effusions  soon  occur,  causing 
hard,  smooth  swellings  called  nodes,  which  are  not  much  disposed  tr 
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Buppiirute.     Occurring  upon  the  forehead,  they  have  received  the  aug 
gestive  title  of  corona  veneris. 

Ostitis  and  hypertrophy  of  the  bones,  with  condensation  of  the 
osseous  tissue,  is  not  very  uncommon. 

Neorosis  is  most  common  in  the  bones  of  the  nose,  the  superior  maxilla, 
and  outer  plate  of  the  skull. 

Caries  occasionally  accompanies  the  necrosis,  but  I  have  seen  it  un- 
accompanied by  necrosis  in  the  upper  epiphysis  of  the  tibia,  and  in  the 
soft,  spongy  bones  of  the  tareus,  where  it  is  usually  preceded  by  some 
of  the  forms  of  cutaneous  ulceration,  especially  the  serpiginous. 

Venereal  w'arts  or  Vegetations  are  papillomatous  growths,  in 
other  words,  examples  of  hypertrophy  of  the  papillae,  foimd  especially 
upon  the  mucous  membranes  of  the  penis,  vulva,  and  anus,  occurring 
sometimes  as  sequelae  of  gonorrhojal  balanitis  or  posthitis,  at  other 
times  rising  upon  the  cicatrix  of  a  chancroid  or  of  a  chancre,  and  occa- 
sionally following  a  simple  non-specific  herpes,  or  an  ordinary  leu- 
corrhoeal  discharge.  They  cannot  therefore  be  considered  as  essential 
or  diagnostic  symptoms  of  syphilis. 

Treatment  of  Tertiary  Syphilis — Iodine,  in  some  of  its  forms,  en- 
joys a  reputation  for  the  treatment  of  tertiary  symptoms,  quite  equal  to 
that  enjoyed  by  mercury  in  the  primary  and  secondary  symptoms.  In- 
deed, to  speak  the  truth,  iodine  has  in  this  regard  the  advantage,  since 
there  are  none  who  doubt  its  efficacy  in  what  is  considered  its  special 
r61e,  namely,  in  tertiary  accidents,  while  there  are  many  who  question 
the  eflicacy  of  mercury  in  any  form  of  syphilis. 

Iodide  of  potassium,  the  form  in  which  iodine  is  now  generally  em- 
ployed, is  much  less  liable  to  disturb  the  stomach  than  the  tincture 
of  iodine.  The  average  dose  is  abont  five  grains  three  times  daily, 
and  continued  for  an  indefinite  period.  If  the  symptoms  do  not  yield, 
the  dose  may  be  increased  to  ten  or  twenty  grains.  Latterly  some  sur- 
geons have  recommended  its  use  in  quantities  of  one  hundred  or  more 
grains  per  day,  and  speak  of  the  practice  as  safe.  The  evidence  which 
has  been  presented  to  me  does  not  sustain  this  conclusion. 

Every  possible  means  should  be  employed  to  improve  the  general 
condition  of  the  system,  such  as  the  use  of  tonics,  mineral  or  vegetable, 
good  diet,  fresh  air,  and  exercise.  Nitric  acid  once  occupied  a  position 
in  the  public  estimation  very  similar  to  that  now  held  by  iodine.  I 
have  used  it  much  in  my  early  practice,  and  can  attest  to  its  value  as  a 
tonic  in  the  latter  stages  of  this  disease.  It  should  be  given  in  doses  of 
from  three  to  six  drops  three  times  daily,  sufficiently  diluted  with  water. 
The  nitro-muriatic  acid  in  similar  doses,  properly  diluted,  is  perhaps 
equally  efficacious. 

I  have  already  said  that  there  are  examples  of  tertiary  syphilis  con- 
stantly presented,  in  which  mercury  alone  will  arrest  the  progress  of 
the  local  accidents.  Thus,  for  example,  it  is  not  uncommon  to  see  cases 
of  tertiary  iritis,  tertiary  ulcerations  of  the  tongue  and  larynx,  especially 
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iriien  these  iilceratdons  are  deep  and  have  originated  in  tubercular  de- 
pofiits,  serpiginous  ulcers  upon  the  extremities,  nodes,  and  finally,  cases 
of  caries  or  necrosis  of  the  bones  of  the  nose  or  of  the  superior  maxilla^ 
which  are  not  arrested  by  the  iodides,  but  which  speedily  assume  a 
more  healthy  action,  or  are  completely  arrested,  under  a  moderate  course 
of  mercury.  Mercury  is  therefore,  in  my  judgment,  the  most  reliable 
remedy  for  syphilis  yet  discovered,  to  which  the  iodides  hold  a  seconda- 
rj'  and  subordinate  rank.  If  with  these  remedies  we  caimot  guarantee 
a  cure  of  syphilis,  or  even  determine  the  limitations  of  its  external  man- 
ifestations, I  am  confident  we  are  able  to  shorten  and  ameliorate  the  du- 
ration of  the  symptoms  as  they  arise  from  time  to  time,  and  hasten  the 
period  when  the  poison  shall  be  thoroughly  eliminated.  That  is  to  say, 
under  favorable  circumstances,  by  the  aid  of  these  agents,  we  may  gen- 
erally sooner  or  later  effect  a  cure. 

Tegumentary  ulcerations  and  ulcerations  of  mucous  membranes 
are  to  be  treated,  so  far  as  local  applications  are  concerned,  as  if  they 
were  not  specific.  The  cnists  of  rupia  must  be  carefully  removed  by 
poultices,  in  order  that  ointments  may  be  applied  directly  to  the  ulcera- 
ted surfaces. 

In  periostitis  the  dispersion  of  the  inflammation  and  induration  is 
sometimes  expedited  by  the  application  of  tincture  of  iodine ;  but  a 
blister  is  more  likely  to  prove  efficacious.  If  the  swelhng  and  pain 
persist,  and  especially  if  suppuration  is  inevitable,  they  should  be 
opened  by  long  and  free  incisions  to  the  bone.  This,  however,  ought 
never  to  be  done  until  iodine  has  been  thoroughly  tried  in  large  and 
long-continued  doses ;  nor  unless  the  pain  is  great,  or  the  danger  of  the 
formation  of  pus  is  imminenj,  or  its  presence  is  already  well  deter- 
mined. 

When  necrosis  occurs,  the  dead  bone  should  be  removed  as  soon  as  its 
detachment  is  complete ;  but  the  process  of  separation  in  syphilitic  ne 
erosis  is  often  very  slow. 

Byphilizatioii,  or  TreAtment  of  Syphilii  by  Repeated  Ihooulatlon. 

In  1850,  M.  Auzias  Turenne  announced  to  the  French  Academy  that 
by  repeated  inoculations  of  the  syphilitic  virus  he  had  been  able  to  cure 
the  most  inveterate  forms  of  syphilis ;  and  moreover,  that  by  similar  re- 
peated inoculations  practised  upon  those  who  had  never  contracted  syph- 
ilis, he  was  able,  without  hazard  to  themselves,  to  secure  to  them  immu- 
m'ty  against  any  subsequent  infection. 

These  statements  were  at  first  received  with  derision  and  denuncia- 
tion. Since  then,  however,  a  large  number  of  experimenters  believe 
that  they  have  confirmed  the  accuracy  of  M.  Auzias'  observations ;  and 
while  they  have  not  seen  fit  to  continue  to  urge  the  claims  of  this  meth- 
od as  a  prophylactic,  they  insist  upon  its  value  as  a  means  of  cure.  The 
meet  prominent  among  those  who  hold  these  opinions  is  Prof.  Boeck,  of 
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Christiania,  Norway.     The  following  constitute  the  chief  points  of  tha 
new  doctrine  as  taught  by  Prof.  Boeck. 

1.  There  is  but  one  form  or  genus  of  syphilitic  disease ;  the  chan- 
croid and  chancre  only  representing  different  forms  or  varieties  of  the 
same  malady. 

2.  Syphilis  is  cured  or  rendered  latent  by  cliange  of  organism. 

3.  Mercury  and  iodine  cure  only  sjinptoms.  They  do  not  therefore 
cure  the  disease ;  tliey  rather  tend  to  prevent  its  cure. 

4.  Both  chancroids  and  chancres  are  auto-inoculable. 

.    5.  It  is  not  proper  to   commence   inoculation  until   constitutional 
symptoms  are  present. 

6.  It  is  not  of  so  much  value  if  the  patient  has  taken  mercury. 

7.  The  auto-inoculations  should  be  continued  until  they  f aU  to  pro- 
duce pustules. 

8.  Each  successive  crop  of  pustules  will  be  smaller  than  the  preceding ; 
but  they  will  become  again  somewhat  larger  when  the  inoculations  are 
transferred  to  another  and  remote  part  of  the  body ;  or  ^ain,  finally, 
when  virus  is  taken  from  a  sore  upon  some  other  person  ;  but  these 
new  pustules  will  also  become  smaller  by  successive  inoculations,  and 
will  not  pass  through  so  many  generations  as  the  first  series  of  inocula- 
tions.    At  last  no  syphilitic  virus  will  cause  an  ulcer. 

9.  These  inoculations  should  be  repeated  at  first  on  every  third  day, 
the  new  inoculation  being  made  from  that  immediately  preceding  ;  but 
towards  the  last,  or  when  they  cease  to  take,  the  inoculations  should  be 
made  every  day,  or  as  often  as  maybe  necessary  to  keep  the  patient  con- 
tinually under  the  influence  of  the  inoculations. 

10.  Successful  inoculation  requires  usually  that  the  sore  from  which 
the  virus  is  taken  shall  be  discharging  pus,  and  that  the  patient  inocula- 
ted shall  not  be  suffering  under  any  acute  disease,  or  be  in  a  condition 
of  pregnancy. 

11.  Glandular  indurations  are  caused  by  inoculation,  but  the  glands 
seldom  ulcerate.  The  health  of  the  patient  generally  improves  under 
the  process. 

12.  Kelapses  sometimes  take  place — ^that  is,  secondary  and  tertiary 
symptoms  may  occur,  but  not  in  a  larger  proportion  than  13  per  cent, 
while  by  other  methods  of  treatment  the  proportion  is  as  high  as  thirty- 
three  per  cent. 

13.  Syphilization  does  not  prevent  hereditary  descent  of  the  diathesis. 

14.  Syphilization  is  equally  applicable  to  inherited  syphilis  as  to  ac- 
<iaired.* 

During  the  visit  of  this  distinguished  Norwegian  physician  to  our 
country  in  1870, 1  had  several  opportunities  of  witnessing  the  progress  and 
results  of  syphilization  practised  by  himself  upon  patients  laboring  under 

'  Boeck.     Amerioan  Journal  of  Syphilography  an  d  Dermatology^  Jan. ,  1 870.     Gomm  a  - 
nicated  by  Prof.  Boeck. 
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ieor>ndary  and  tertiary  syphilis ;  and  while  I  do  not  consider  the  obser- 
vations as  sufficiently  numerous  to  justify  me  in  expressing  an  opinion 
as  to  its  general  eflScacy  and  value,  I  am  compelled  to  say  that  in  each 
instance  the  improvement  was  unmistakable,  and  that  in  one  or  two 
extremely  bad  cases  the  progress  toward  recovery  was  remarkable. 

Hereditary  Byphilii. 

• 

The  syphilitic  diathesis  may  be  conveyed  directly  from  the  male 
parent  through  the  sperm  to  the  offspring,  without  the  intervention  of 
disease  on  the  part  of  the  mother.  In  like  manner,  through  the  medium 
of  the  blood,  it  may  be  conveyed  from  the  mother  to  the  child  also,  al- 
though she  may  not  be  at  the  time  laboring  under  any  primary  or  other 
form  of  inociilable  sores.  It  is  probable,  moreover,  that  having  been 
conveyed  by  the  male  parent  through  the  semen  to  the  foetus,  it  may 
be  reconveyed  from  the  foetus  i?i  utero  to  the  mother. 

The  virus  of  syphilis  may  be  thus  conveyed  at  any  period  of  the  pri- 
mary or  secondaiy  affection,  and  probably,  also,  during  any  period  of 
the  tertiary  affection ;  but  the  symptoms  present  in  children  bom  of 
parents  suffering  under  teitiary  syphilis,  or  of  parents  who  hav6  once 
been  infected,  but  are  at  the  time  of  conception  supposed  to  be  cured, 
bear  usually  a  closer  resemblance  to  scrofula  than  to  syphilis. 

Hereditary  sj^hilis  may  not  be  present  in  the  first  child  bom  after 
the  diathesis  has  been  acquired  by  the  parents,  and  yet  it  may 
manifest  itself  in  the  second,  or  even  later.  Such  cases,  however, 
are  exceptional. 

If  either  parent  is  affected  with  syphilis  at  the  time  of  conception, 
both  the  foetus  and  the  placenta  are  liable  to  become  involved  in  patho- 
logical conditions  which  lead  to  their  expulsion. 

A  child  may  also  contract  sj^liilis  from  contact  with  inoculating 
sores  in  its  passage  through  the  vagina,  or  it  may  contract  the  same 
from  primary  or  secondary  lesions  upon  the  breast  of  the  wet-nurse. 
It  has  been  believed,  also,  that  the  disease  may  be  transmitted  through 
the  milk  of  an  mfected  nurse. 

Children  suffering  under  syphilitic  intoxication  often  appear  healthy 
and  robust  at  birth ;  but  the  eruptive  affections  are  seldom  delayed  be- 
yond three  months,  and  they  generally  appear  witliin  the  first  month. 
In  very  rare  and  exceptional  cases,  the  period  of  development  may  be 
extended  to  one  year.  It  is  even  possible  that  the  virus  may  remain 
latent  many  years  after  birth. 

The  infant  affected  with  hereditary  s}T)hilis  becomes  emaciated, 
his  skin  wrinkles  and  acquires  a  peculiar  sallow  or  bistre  tint,  giving  to 
his  features  the  appearance  of  premature  age ;  he  is  affected  with  co- 
ryza,  and  mucous  patches  occur  upon  the  various  mucous  outlets  of 
the  body.  Eoseola  and  the  other  forms  of  erythema  are  rare;  sc 
\Ibo  are  the  non-ulcerating  tubercles,  the  papulae,  the  squamse,  the 
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periosteal  and  osteal  affections ;  but  pustules  and  pemphigus,  the  lattei 
of  which  is  so  seldom  seen  in  adults,  are  quite  common. 

Certain  characteristic  pathological  changes  are  seen  also  in  those 
infants  who  have  died  early  or  been  found  dead  at  birth,  especially  in 
the  thymus  gland,  the  liver,  and  the  lungs. 

The  temporary  teeth  of  syphilitic  infants  are  usually  defective  and 
discolored ;  they  appear  early  and  decay  prematurely ;  but  the  perma- 
nent teeth  present  the  most  characteristic  indications  of  the  syphilitic 
taint,  especially  the  central  incisore  of  the  upper  jaw,  which  are  short, 
discolored,  peg-shaped,  generally  inclined  towards  each  other,  and 
marked  by  a  deep  concave  notch  on  their  free  margins. 

Treatment  of  Hereditary  Syphilis. — Mercury  given  in  minute 
doses  is  most  to  be  relied  upon,  provided  always  that  it  causes  no 
disturbance  of  the  stomach  or  bowels.  The  hydrargyrum  cum  creta 
is  the  best  form,  given  in  doses  varying  from  one-sixth  of  a  grain  to 
half  a  grain  three  times  daily.  If  the  stomach  does  not  bear  well  the 
internal  use  of  mercury,  it  may  be  employed  externally  as  an  in- 
unction. 


CHAPTER    XIII. 

LESIONS  OF  THE  NERVOUS  SYSTEM. 
TETANUS,   (R.O.) 

Thbre  are  two  forms  of  this  malady,  differing  more  in  their  mode  of 
causation  than  in  the  symptoms  by  which  they  are  characterized.  They 
have  been  named  idiopathic  and  traumatic. 

Idiopathic  tetanus  is  that  form  which  arises  from  general,  constitu- 
tional, or  internal  causes,  and  has  no  dependence  upon  a  wound  or  ex- 
ternal injury.  These  causes  are  substantially  the  same  with  those  which, 
when  found  to  precede  or  accompany  traumatic  tetanus,  are  called 
"  predisposing."  Among  them  have  been  enumerated  cold,  dampness, 
heat,  and  dysentery.  It  has  been  known  to  be  occasioned  by  gastritis, 
intestinal  ulcerations,  heniia,  pericarditis,  pulmonary  abscess,  disease 
of  the  mammie,  uterine  irritation,  an  emetic,  mix  vomica,  cicuta,  and 
various  other  acrid  poisons. 

There  is  a  variety  of  idiopathic  tetanus,  also  called  trismus  nascen- 
tium,  trismus  infantum,  or  "nine-day  fits,"  which  is  common  and  ex- 
ceedingly fatal  in  the  West  India  Islands,  and  in  the  Southern  States  of 
our  confederacy,  especially  among  the  negro  children.  In  the  rocky 
Vestmann  Islands,  on  the  sonth  coast  of  Iceland,  with  a  population  of 
only  one  hundred  and  fifty  persons,  one  hundred  and  eighty-six  infants 
perished  from  this  cause  in  the  space  of  twenty-five  years.  Dr.  Joseph 
Clark  says  that  in  tlie  year  1782,  of  17,550  children  bom  in  the  Lying- 
in  Hospital  of  Dublin,  2,944  died  from  this  cause  alone  witliin  the 
first  fortnight  after  birth.  Its  most  frequent  causes  are  insufficient 
or  unwholesome  milk,  filth,  and  exposure  to  inclement  weather.  We 
have  seen  it  occasioned  in  one  instance  by  a  dose  of  castor-oil.  It 
IB  said  also  to  be  produced  sometimes  by  injury  sustained  in  the  liga 
tion  of  the  umbilical  cord.  These  latter  examples  must  be  regarded 
as  traumatic. 

Trauinatio  tetanus,  or  that  which  originates  directly  from  a  wound, 
ts  divided  into  acute  and  chronic,  of  which  the  former  is  much  the  mosi 
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frequent     It  might  be  more  proper  to  regard  these  twc  forms  as  only 
different  degrees  of  the  same  malady. 

The  causes  of  traimaatic  tetanus  are  predisposing  and  exciting. 

The  predisposing  causes  are  mental  depression,  climatic  influences, 
Buch  as  excessive  heat,  sudden  vicissitudes  of  weather,  and  especially  a 
rapid  change  from  hot  to  cold  and  damp  weather, — it  is  more  frequent 
in  spring  and  autumn  than  in  smnmer  or  winter,— exposure  of  a  portion 
of  the  body  to  cold  drafts  of  air,  an  imtable  temperament,  physical  ex- 
haustion, disorder  of  the  stomach  or  bowels,  a  scorbutic  taint,  etc. 

The  exciting  causes  are  wounds,  especially  compound  fractures,  in 
which  spicula  of  bone  press  upon  nervous  trunks ;  wounds  accompanied 
with  unhealthy  suppuration,  gangrenous  sores,  or  those  which  from 
neglect  are  not  kept  properly  cleansed ;  laceration,  contusion,  partial 
division,  or  the  ligation  of  a  nerve. 

It  has  been  known  to  be  occasioned  by  cutting  a  nail  or  a  com  too 
closely,  by  stubbing  the  toe,  by  abrasion  fmm  wearing  tight  boots,  by  a 
wound  of  the  gums,  by  a  laceration  of  the  fourchette  in  labor,  by  the 
Bting  of  bees,  by  the  stroke  of  a  schoolmaster's  ferule,  by  salivation,  the 
introduction  of  a  seton,  the  injection  of  a  hydrocele,  the  lodgment  of  a 
fish-bone  in  the  fauces,  the  application  of  a  scarificator  in  cupping,  the 
ligature  of  arteries,  ligature  of  the  umbilical  cord,  bums,  and  the  excision 
of  tumors.  In  one  instance  we  have  known  chronic  traumatic  tetanus 
occasioned  by  the  prick  of  a  needle. 

Gross  observes  that  the  effect  of  cold  air  in  the  production  of  tetanus 
is  well  illustrated  by  an  occurrence  which  took  place  after  the  battle  of 
Ticonderoga,  in  1758.  The  wounded  were  expoped,  the  whole  night 
after  the  action,  in  open  boats  upon  Lake  George,  and  the  consequence 
was  that  nine  of  them  died  of  this  disease.  Daring  the  war  of  1812 
"  most  of  those  wounded  by  fire-arms  on  board  the  frigate  Amazon^  be- 
fore Charleston,  were  attacked  with  tetanus  on  the  fourteenth  day ; "  the 
weather,  which  had  been  warm  and  dry,  having  changed  suddenly  to 
cold  and  wet. 

Dr.  ]iliner,  of  Buffalo,  in  a  paper  on  Tetanus,*  informs  us  that,  accord 
ing  to  the  United  States  Census  returns  of  1850,  the  recorded  examples 
of  tetanus  in  the  several  States  during  the  ten  preceding  years  present- 
ed the  following  remarkable  contrasts.  In  the  6  New  England  States, 
19  cases;  New  York  State,  23, — total  42.  While  in  the  southern  tier  of 
States,  lying  adjacent  to  tlie  Gulf  of  Mexico  and  to  the  mouth  of  the 
itississippi,  23  occurred  in  Georgia;  6  in  Alabama;  60  in  Mississippi; 
and  215  in  Louisiana.  "  Of  the  whole  number  in  the  United  States, 
694,  there  were  367  among  children  under  one  year  of  age,  tliis  includ- 
ing the  negro  children  who  died  of  trisnms  nascentium." 

The  period  of  incubation,  or  the  period  which  elapses  between  the 
receipt  of  the  injury  and  the  invasion  of  the  disease,  varies  from  a  few 
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hours  to  several  weeks,  but  its  most  common  period  of  invasion  is  from 
the  third  or  fourth  to  the  twenty-second  day.  Sir  Jam*es  McGregoi 
says  it  never  appears  after  the  twenty-second  day,  but  several  cases  on 
record  prove  the  incorrectness  of  this  statement. 

The  premonitory  symptoms  are  rarely  of  a  character  so  definite  or 
peculiar  as  to  indicate  plainly  the  accession  of  this  malady.  In  some 
cases  tlie  unhealthy  appearance  of  the  wound,  increased  pain,  twitch- 
ings  of  the  muscles,  mental  depression,  wakefulness,  and  a  general 
tnalaisey  might  awaken  a  suspicion ;  but  these  circumstances,  so  com- 
mon in  the  history  of  most  severe  injuries,  could  not  properly  be  relied 
upon  as  indications  of  the  approach  of  a  complication  so  exceedingly 
rare.  Fain,  or  simply  at  first  a  sensation  of  oppression  in  the  prsecordial 
region,  is  often  present  in  the  earliest  stage  of  the  malady,  but  it  is  by 
no  means  so  constant  a  prodrome  as  some  writers  have  supposed. 

The  symptoms  which  characterize  its  actual  accession  are  fugitive 
pains  and  stiffness  about  the  muscles  of  the  face  and  neck,  observed 
first,  in  most  cases,  upon  the  side  corresponding  to  the  wound.  The 
patient  is  unable  to  open  his  mouth  freely,  the  angles  of  the  mouth  and 
eyes  are  drawn  aside,  he  swallows  with  some  difficulty,  especially  fluids^ 
and  the  muscles  of  mastication  are  rigid. 

When  the  disease  has  progressed  no  farther  than  this  it  is  called 
trismus,  or  lock-jaw,  and  in  mild  cases  it  is  sometimes  arrested  at  this 
stage. 

More  often,  however,  the  disease  steadily  advances;  a  severe  and 
fixed  pain  shoots  from  the  ensiform  cartilage  to  the  back,  accompanied 
with  difiScult  and  convulsive  breathing,  in  which  the  muscles  of  the 
glottis  are  also  implicated ;  the  walls  of  the  abdomen  are  hard,  the 
bowels  constipated ;  urination  is  difficult.  Sooner  or  later  all  the  mus- 
cles of  the  body  become  rigid,  constituting  true  tetanus ;  or  the  muscles 
of  the  back  being  most  violently  contracted,  the  patient  rests  only  upon 
his  head  and  heels,  a  form  of  spasmodic  contraction  which  is  termed 
opisthotonos ;  more  rarely  the  incurvation  takes  place  in  the  opposite 
direction,  constituting  emprosthotonos ;  and  still  less  frequently  a  lateral 
incurvation  is  observed,  which  has  been  called  pleurosthotonos. 

In  well-formed  cases  these  spasms  may  occasionally  relax,  but  they 
never  completely  cease.  The  pupils  are  contracted,  froth  escapes  from 
the  mouth,  while  the  teeth  remain  firmly  closed ;  and  in  the  distorted 
features,  agony,  pain,  and  despair  alternate  with  sardonic  smiles.  Ob- 
stinate and  persistent  constipation  is  invariably  present. 

The  pulse,  except  when  accelerated  by  the  violence  of  the  spasms,  re- 
mains undisturbed.  But  tlie  most  appalling  circumstance  of  all  is  the 
fact  that,  during  this  frightful  agitation  of  the  body,  the  functions  of 
tlie  brain  are  generally  unimpaired,  and,  like  a  mariner  in  the  midst  of 
a  storm,  the  mind  of  the  sufferer  is  the  conscious  witness  of  the  writh- 
ing and  tossing  of  the  vessel  whose  speedy  wreck  seems  inevitable. 

As  the  case  approaches  a  fatal  termination  tlie  paroxysms  becomt 
11 
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more  frequeiit  and  violent,  and  the  breathing  more  embarraflsed,  until 
at  length  the  patient  dies  in  a  state  of  exhaustion  or  of  suffocation. 

Death  generally  takes  place  on  the  tliird  or  fourth  day,  sometimes  as 
late  as  the  eighth,  tenth,  or  twelfth  day ;  but  if  life  is  prolonged  beyond 
this,  recovery  may  generally  be  anticipated.  Occasionally  it  has  been 
observed  that  the  spasms  commence,  and  are  throughout  more  violent 
upon  the  side  corresponding  to  the  wound ;  and  still  more  frequently  it 
is  noticed  that,  in  the  early  stages,  the  spasms  are  confined  to  the  mus- 
cles in  the  neighborhood  of  the  wound. 

The  prognosis  in  these  cases  is  always  exceedingly  unfavorable. 
Hennen  says  he  has  never  witnessed  a  cure  of  acute  traumatic  tetanus, 
Dut  in  some  examples  of  the  chronic  form  he  has  seen  a  relief  accom- 
plished. The  distinction  made  by  Hennen  and  others  between  the 
acute  and  chronic  forms  is,  as  we  have  before  intimated,  arbitrary  and 
unnecessary.  They  constitute,  in  our  opinion,  degrees  of  the  same  mal- 
ady ;  and  to  judge  of  the  curability  of  the  affection,  we  must  consider 
them  as  one. 

Of  23  cases  reported  and  tabulated  by  Macleod  as  having  occurred 
in  the  Crimea,  2  recovered.  In  the  records  of  the  army  in  India, 
Macleod  found  19  cases,  of  whom  1  recovered.  Alcock  reports  17 
cases,  of  whom  two  recovered.  In  the  Egyptian  campaign  reference 
is  made  to  more  than  30  cases ;  '^  all  seem  to  have  died  within  a  week 
of  the  appearance  of  the  symptoms."  In  the  German  campaign 
of  1866,  "  several  are  recorded  as  having  recovered  after  section  of  the 
nerve." 

During  our  late  war  363  cases  of  traumatic  tetanus  were  reported  to 
the  Medical  Bureau  at  Washington,  of  which  number  336  terminated 
fatally.  Of  the  27  recoveries,  the  disease  was  of  a  chronic  character 
in  23. 

I  have  myself  met  with  21  cases  of  traumatic  tetanus,  in  eight  of 

which  recovery  has  taken  place;  and  one  of  which  was  decidedly  acute 

in  its  character. 
Pathology. — ^There  is  abimdant  evidence  that  tetanus  depends  upon 

some  lesion  of  the  spinal  cord ;  but  of  the  precise  nature  of  that  lesion 
we  have  no  certain  knowledge.  Increased  vascularity,  serous  effusions, 
proliferation  of  tissue,  and  granular  degeneration  of  cell  structure  have, 
been  noticed  by  different  observers ;  but  Billroth  declares  that  his  ex- 
aminations of  the  spine  and  nerves  in  tetanus  have  hitherto  furnished 
only  negative  results.  Recently  most  pathologists  have  attributed 
the  peculiar  phenomena  attendant  upon  the  malady  to  a  disturb- 
ance especially  of  the  gray  matter  of  the  cord,  the  organ  of  genera- 
tion of  nerve-force ;  in  evidence  of  which  we  are  referred  to  the  great 
exaltation  of  the  reflex  excitability  which  exists  in  these  cases. 

Treatment. — The  local  treatment  consists  in  the  removal,  as  far  as 
possible,  of  the  local  irritation,  in  case  any  such  irritation  is  found  to 
exifi^     If  tlie  wound  is  suppurating,  the  matter  must  be  allowed  fre* 
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exit ;  and  all  ichorous  discharges  should  be  corrected  by  antiiseptics,  oi 
by  the  free  use  of  warm  water.  Gangrenous  sloughs  should  be  treated, 
with  reference  to  their  causes,  upon  the  general  principles  already  dis- 
cussed. All  foreign  bodies  presumed  to  be  sources  of  irritation  must 
be  carefully  sought  for  and  removed,  whether  they  be  fragments  of 
dead  bone,  bullets,  pieces  of  cloth,  or  anything  else.  Sharp  and  pro- 
jecting points  of  bone  must  be  exsected.  Nor  do  I  hesitate  to  say 
that,  in  case  the  disease  has  made  but  little  progress,  especially  if  only 
the  muscles  of  the  jaw  are  involved  in  the  spasms,  amputation  will 
often  afford  a  reasonable  ground  for  hope ;  particularly  when  the  am- 
putation does  not  involve  parts  near  the  body,  as  where  the  wounds  are 
situated  in  the  fingers  or  toes,  or  even  in  cases  of  injuries  of  the  fore- 
arm or  lower  portions  of  the  leg.  I  am  informed  that  in  a  case  of 
trismus  presented  in  one  of  the  U.  S.  hospitals  at  Washington,  prompt 
amputation  of  the  forearm  completely  arrested  the  disease.  Many 
similar  examples  have  from  time  to  time  been  reported  by  surgeons. 

When  tetanus  supervenes  upon  the  closure  of  the  wound,  and  a  nerve 
is  supposed  to  be  involved  in  the  cicatrix,  Larrey  has  recommended 
cauterization,  or  free  incisions  upon  the  cicatrix,  or  section  of  the  nerve 
at  some  point  above.  This  latter  operation,  namely,  section  of  the 
nerve,  may  abo  with  propriety  be  practised  where  the  wound  is  BtiU 
Open. 

In  relation  to  the  general  treatment,  great  difference  of  opinion  con- 
tinues to  e2ust.  Among  the  remedies  proposed  and  which  have  been 
actually  employed  are  cathartics,  especially  calomel,  castor-oil,  and  tur- 
pentine ;  colcliicum ;  camphor,  tobacco,  with  nearly  all  of  the  various 
anti-spasmodics  and  sedatives;  cannabis  Indica;  alkalies;  opium,  in 
some  of  its  forms ;  aconite;  Calabar  bean;  ice;  chloral;  woorara;  tonics; 
stimulants ;  chloroform  and  ether ;  nutritious  diet ;  the  application  of 
the  moxa,  and  of  other  counter-irritants  to  the  spine.  All  of  which 
agentB  have  been  said  to  effect  cures,  and  at  one  time  or  another  have 
been  held  in  popular  favor. 

In  my  opinion,  but  few  of  these  remedies  are  entitled  to  any  special 
confidence ;  by  far  the  largest  mass  of  testimony  having  accumulated 
in  favor  of  nutritious  food,  tonics,  stimulants,  and  opiates ;  the  latter  of 
which,  if  employed  at  all,  must  be  given  in  the  most  liberal  and  perse> 
vering  manner ;  in  some  cases  both  by  the  mouth  and  by  the  rectimi, 
or  by  the  hypodermic  method. 

Chloroform  has  been  tried  very  largely  during  the  past  few  years, 
and  so  far  as  we  can  loarn,  almost  universally  by  our  army  sur- 
geons, but  not  with  a  success  which  would  warrant  its  continuance 
^-or,  to  say  the  least,  its  substitution  for  opium  or  morphine.  It  has 
been  repeatedly  stated  by  those  who  have  made  use  of  it, — and  I 
have  in  two  instances  myself  been  able  to  confirm  the  observation, 
— that  it  generally  controls  in  some  measure  the  spasms;  but  not 
always  does  it  accomplish  oven   this,  while  it  appears  in  most  cases 
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to  cut  short  the  disease  only  by  causing  a  more  speedy  termination  in 
death. 

It  would  seem,  indeed,  that  whatever  genei*al  remedy  we  employ,  we 
cannot  hope  for  recovery  except  by  sustaining  the  system  until  the 
local  irritation — ^which  we  assume  to  be  the  immediate  cause  of  the 
spasms  in  a  large  proportion  of  cases — ^has  been  subdued.  The  local 
efiPects  of  chloroform  seem  to  be  too  transient  to  accomplish  this  end, 
while  its  general  effects  are  too  exhaustive  to  the  vital  forces  to  render 
its  long-continued  use  in  full  doses  compatible  with  life.  In  short,  it 
is  likely  in  itself  to  kill  the  patient  before  the  disease  can  be  extin- 
guished ;  or,  we  might  say,  before  the  nervous  lesion — ^whether  it  be  a 
local  irritation,  or  inflammation,  or  whether  it  be  a  consequence  of 
general  blood-poisoning — has  had  time  to  cease. 

We  might  occasionally  resort  to  chloroform  in  moderate  quantities 
for  the  purpose  of  controlling  measurably  those  violent  parozyBms 
which  the  opium  had  wholly  failed  to  affect;  and  it  may  be  with  pro- 
priety given  freely  in  all  cases  where  death  seemed  inevitable,  for  the 
purpose  of  removing  the  pangs  of  dissolution;  but  with  the  evidence  as 
it  now  stands  before  us,  we  could  not  resort  to  it  as  the  most  reliable 
meians  of  saving  life. 

Shock.— -I  shall  in  another  part  of  this  work,  in  connection  with 
'^  concussion  of  the  brain/'  refer  again  to  this  subject,  and  for  this 
reason  my  remarks  will  here  be  limited  to  a  few  points  which  cannot  be 
appropriately  discussed  in  that  connection. 

The  term  "  shock,'*  as  generally  employed  by  surgeons,  may  be  defined 
as  a  general  paresis  of  the  nervous  system  induced  by  external  violence. 
The  traumatism  or  violence  may  have  acted  primarily  upon  the  great 
nerve  centres,  the  brain  or  spinal  marrow,  or  upon  any  portion  of  the 
peripheral  nerves.  It  may  be  caused,  therefore,  by  a  concussion  or  any 
other  sudden  injury  or  commotion  of  the  brain  or  of  the  spinal  marrow; 
by  injuries  of  the  abdominal  viscera,  especially  of  the  stomach,  intes- 
tines, bladder  or  uterus,  and  more  especially  when  these  latter  are  the 
results  of  violence  accompanied  with  contusion,  such  as  gunshot  inju- 
ries; by  injuries  of  the  nerves  of  the  extremities,  as  in  crushing  acci- 
dents, or  accidents  accompanied  by  extensive  laceration;  by  major 
amputations;  by  prolonged  surgical  operations  of  any  kind,  and  in  vari- 
ous other  ways. 

It  is  only  to  those  examples  of  nervous  depression  resulting  from  trau- 
matisms that  surgeons  have  generally  applied  the  term  shock,  but  similar 
conditions  of  general  nervous  depression  or  even  of  complete  and  fatal 
paralysis  may  be  caused  by  sudden  and  violent  mental  emotions,  such  as 
fright  or  pleasure,  or  by  sun-stroke.  Some  writers  have  also  sought  to 
make  of  concussion  and  shock  two  distinct  pathological  conditions, 
while  in  fact  concussion  only  stands  in  the  relation  of  a  cause  to  the 
condition  of  general  paresis  or  collapse  which  we  term  shock. 
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Precisely  how  these  agents  or  influences  operate  in  producing  shock 
is  not  known^  but  the  symptoms  which  imply  its  existence  have  long 
been  recognized.  In  its  lesser  degree  the  person  affected  is  only  dazed. 
He  may  be  able  to  move  his  limbs  and  walk  about,  and  perform  many 
acts,  such  as  to  render  assistance  to  others,  and  find  his  way  home  un- 
aided. He  may  even  say  to  those  about  him,  and  may  actually  think, 
that  he  is  not  injured,  but  he  will  be  subsequently  unable  to  recall  the 
events  immediately  succeeding  the  accident;  his  condition  resembling 
that  of  a  person  partially  intoxicated. 

In  the  more  severe  forms  of  shock,  the  patient  loses  temporarily  the 
power  of  locomotion,  he  has  a  feeling  of  extreme  exhaustion;  he  is  pale 
and  covered  perhaps  with  a  colliquative  sweat;  his  urine  may  pass  in- 
voluntarily; he  may  have  nausaa,  imperfect  vision  and  imperfect  audi- 
tion; his  heart  acts  feebly,  and  his  respiration  is  short  or  scarcely 
recognizable.  In  still  graver  cases,  there  is  a  total  abolition  of  con- 
sciousness and  of  sensation,  and  death  takes  place  speedily;  preceded  in 
most  cases  by  cardiac  embolism. 

In  either  class  of  cases,  if  recovery  takes  place  it  is  liable  to  be  fol- 
lowed by  a  reaction,  indicated  by  a  general  febrile  disturbance,  or  by 
localized  inflammatory  actions.  The  tendency  or  susceptibility  to  seri- 
ous reaction  is  much  greater  in  some  persons  than  in  others,  and  cannot 
therefore  be  safely  prognosticated.  Sometimes  it  assumes  the  character 
of  traumatic  delirium;  and  with  others  the  injury  is  gradually,  and  after 
indefinite  periods  of  time,  followed  by  chronic  cerebral  or  spinal  dis- 
turbance, with  slow,  but  progressive  paralysis  of  various  portions  of  the 
body. 

Since  the  introduction  of  railroads,  some  surgeons  think  a  new  form 
of  shock  has  originated,  which  they  designate  the  " railroad'*  shock, 
and  describe  as  especially  limited  to  injuries  of  the  spinal  marrow, 
and  as  peculiar  to  railroad  collisions.  They  speak  of  them  as  char- 
acterized by  the  total  or  almost  total  absence  of  symptoms  immediately 
after  the  receipt  of  tlie  injury,  and  as  resulting  in  the  development  of 
symptoms,  such  as  localized  pains  and  tenderness  along  the  spine,  of 
paralysis,  loss  of  memory,  etc.,  at  remote  and  indefinite  periods  after 
the  receipt  of  the  injury.  The  reader  will  have  no  difficulty  in  classi- 
fying most  of  these  cases  under  some  one  of  the  forms  already  described; 
but  it  is  our  opinion  that  a  certain  proportion,  and  perhaps  the  larger 
proportion,  were  not  originally  injuries  of  the  spinal  marrow  at  all.  In 
some  cases,  no  doubt,  the  spinal  marrow  or  the  central  nerves  have  suf- 
fered directly  and  alone  from  the  vibration;  but  in  others  the  great  and 
primary  injury  has  been  infiicted  upon  the  ligaments  of  the  spinal  col- 
umn, which  may  give  no  immediate  indications  of  the  lesions  they 
have  suffered,  but  subsequently  take  on  an  inflammatory  action  to  be 
propagated  eventually  to  the  meninges  and  marrow  at  a  later  day.  In 
this  way  alone  can  we  explain  the  localized  pain  and  tenderness  found 
in  most  of  these  cases  at  different  points  of  the  spinal  column.     In  this 
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way  alone  also^  if  at  all^  we  can  admit  and  explain  a  difference  between 
the  injuries  to  the  spine  caused  by  railroad  collisions  and  those  caused 
by  other  traumatisms.  In  the  one  case,  the  rapid  progression  being 
suddenly  arrested  while  the  person  is  in  the  sitting  posture,  the  upper 
part  of  the  body  is  thrown  violently  forward,  and  then  as  suddenly  ar- 
rested, in  such  a  manner  that  the  spinal  ligaments  suffer  a  severe 
wrench.  The  motions  of  the  patient  may  be  compared  to  the  sudden 
arrest  of  the  lash  in  the  snapping  of  a  whip. 

The  treatment  of  shock  may  be  briefly  summarized.  It  is  to  bring 
about  reaction  by  rest,  and  in  some  cases  by  the  aid  of  warm  drinks  and 
cordials,  or  by  the  application  of  heat  externally,  taking  care  at  the  same 
time  not  to  push  the  reaction  too  far,  bearing  in  mind  that  there  is  usu- 
ally more  danger  in  that  direction  than  in  the  opposite. 

Section  of  nerves  has  been  occasionally  practised  for  the  relief  of 
persistent  neuralgia.  In  all  cases  probably  it  has  been  followed  by  tem- 
porary relief ;  but  in  most  cases  the  pain  returns  after  an  interval  of  a 
few  weeks,  or  months,  indicating  that  the  nerve  communication  has  been 
in  some  way  re-established  ;  and  recent  experiments  would  seem  to  show 
that  it  is  through  the  interposition  of  connective  tissue  in  which  ulti- 
timately,  according  to  Schwann,  nerve  cells  are  developed.  In  other 
cases,  however,  and  in  all  cases  in  which  resection  of  the  divided  nerve 
is  practised,  and  the  divided  ends  are  not  brought  into  contact,  or  in 
any  way  approximated,  the  same  explanation  cannot  be  offered  for  the 
return  of  the  pain.  I  have  repeatedly  practised  resection  of  a  portion  of 
the  trunk  of  a  nerve  for  obstinate  neuralgia,  and  I  am  unable  to  record 
a  case  in  which  the  pain  has  not  ultimately  returned,  but  usually  after  a 
longer  interval  than  when  only  section  has  been  practised.  In  these 
cases,  it  seems  necessary  to  assume  that  other  nerves  have  taken  upon 
themselves  the  performance  of  the  functions  of  the  divided  nerve. 

In  order  to  encourage  the  union  of  nerves  which  have  been  accident- 
ally or  unavoidably  divided,  some  surgeons  have  advised  and  practised  the 
employment  of  sutures.  Very  fine  silver  wire  or  animal  sutures  are  re- 
commended. If  it  shall  be  found  sufficient,  onlv  the  sheath  of  the  nerve 
is  to  be  included  in  the  suture;  but  in  case  this  is  not  sufficient,  the  ope- 
rator is  not  to  hesitate  to  include  a  portion  of  the  nerve  structure.  A 
number  of  successful  cases  have  been  reported,  but  there  is  a  very  suspi- 
cious absence  of  reported  failures,  or  of  cases  in  which  the  presence  of 
the  suture  has  caused  pain,  tetanus,  etc.,  results  which  are  so  well  known 
to  follow  in  many  cases  where  only  the  small  filament  of  a  nerve  has 
been  included  in  a  ligature. 

Stretching  of  Nerves. — In  1872,  Nussbaum  first  practised  the  expo- 
sure and  stretching  of  nerves  for  neuralgic  affections.  Agnew,  in  his 
treatise  on  surgery,  has  given  a  careful  enumeration  of  the  reported 
cases  of  this  operation  as  prepared  for  him  by  Dr.  Harte;  the  enumeration 
covering  a  period  of  ten  years.  Tlie  total  number  is  350,  and  includes 
operations  for  sciatica,  traumatic  neuralgia,  traumatic  tetanus,  neuralgia 
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of  the  fifth  pair  of  nerves,  mimic  spasms,  miscellaneous  neuralgic  affec?- 
tions,  locomotor  ataxia,  sclerosis  of  the  cord,  paralysis  agitans,  torticollis, 
paralysis,  epilepsy,  disease  of  the  optic  nerve,  contracture,  and  spasm. 

This  enumeration  ought  to  remove  the  reproach  sometimes  cast  upon 
medical  men,  that  they  are  slow  to  adopt  new  methods  and  new  modes 
of  treatment,  and  thus  ohstruct  the  progress  of  medical  science.  This 
method  seems  to  have  been  tried  in  almost  every  pathological  condition 
of  the  nervous  system,  including  those  in  which  no  line  of  rational  argu- 
ment could  lead  to  the  inference  that  it  might  possibly  prove  useful. 

Of  the  350  cases  recorded,  143  are  reported  as  cured,  and  151  im- 
proved; but  Dr.  Agnew,  after  a  rigid  analysis,  admits  only  47  cures  and 
33  permanent  improvements,  many  of  the  cases  not  having  been  under 
observation  a  sufficient  length  of  time  to  determine  the  question  of  per- 
manency. He  thinks  it  probable,  however,  that  a  considerable  number 
of  the  rejected  cases  may  have  been  permanent  cures.  As  in  all  other 
cases  where  conclusions  are  to  be  drawn  from  statistics  gathered  from 
various  and  often  irresponsible  sources,  no  little  allowance  must  be 
made  for  incorrect  reports;  nor  can  we  omit  to  take  into  account  the 
still  larger  number  of  cases  in  which  surgeons,  having  operated  and 
failed,  or  having  met  with  some  serious  mishap,  have  found  no  occasion 
to  report  their  cases.  Dr.  Agnew,  in  his  conclusions,  does  not  refer  to 
the  danger  of  causing  paralysis,  although  the  fact  of  its  occurrence  is 
occasionally  mentioned.  One  patient  died  of  septicaemia,  and  several 
other  deaths  seem  to  have  been  caused  or  hastened  by  the  operation.  It 
has  happened  that  in  the  only  two  cases  which  have  come  to  my  perso- 
nal knowledge,  after  stretching  the  sciatic  nerve,  considerable  permanent 
paralysis  of  more  or  less  of  the  muscles  of  the  leg  has  followed,  one  of 
which  cases  has  led  to  prosecution  for  malpractice.  In  reference  to  the 
periorl  of  time  which  ought  to  elapse  after  the  operation  before  the  per- 
manency of  the  cure  can  be  determined,  if  it  be  a  case  of  neuralgia,  I 
would  say  not  less  than  six  months.  After  resection  practised  by  my- 
self, there  has  once  been  complete  relief  for  one  year,  and  then  the  pain 
has  returned  with  as  much  severity  as  bfifore.  Unfortunately  for  the 
value  of  Dr.  Ao^new's  tables,  he  has  not  given  us  the  period  of  time  after 
which  he  would  pronounce  the  relief  permanent. 

Limiting  the  application  of  the  operation  to  examples  of  neuralgia, 
idiopathic  or  traumatic,  it  is  my  opinion  that  it  is  entitled  to  quite  as 
much  consideration  as  section  or  resection,  in  all  those  cases  in  which 
onlv  nerves  of  sensation  are  concerned.  It  would  seem  scarcely  neces- 
sary  to  say  that,  from  this  class  of  accepted  cases,  all  must  be  excluded 
which  are  plainly  of  central  origin.  In  cases  of  sciatica,  and  in  other 
cases  where  large  and  compound  nerves  are  involved,  the  danger  of  pro- 
ducing permanent  paralysis  of  the  muscles  ought  to  cause  the  surgeon  to 
hesitate  until  all  ordinary  remedial  measures  have  been  tried,  and  then 
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only  can  the  operation  be  justifiable  when  the  pain  is  ezcessiye  and  has 
continued  for  a  long  time. 

There  are  many  other  examples  of  reflex  disturbances^  painful,  spas- 
modic, or  inflammatory,  which,  being  peripheral  in  their  source,  may 
probably  be  subjected  to  a  farther  trial  by  this  method;  but  the  present 
experience  does  not  promise  much  in  that  direction. 

The  operation  consists  in  exposing  carefully  the  nerve,  separating  it 
from  the  adjacent  tissues,  and,  in  the  case  of  the  large  trunks,  lifting  it 
by  the  fingers,  or  in  case  of  the  small  trunks,  by  a  blunt  tenaculum. 
As  to  the  amount  of  force  to  be  applied,  the  surgeon  must  exercise  his 
own  judgment.  In  some  cases  reported,  the  nerves  have  been  torn,  an 
accident  which  it  is  reasonable  to  suppose  might  occasion  very  serious 
results.  In  other  cases,  it  is  reported  that  force  enough  has  been  ap- 
plied to  the  sciatic  nerve  to  lift  the  leg  without  harm  to  the  patient. 
I  do  not  feel  certain  that  harm  did  not  come  to  these  patients;  but,  at 
all  events,  it  seems  apparent  to  me  that  the  application  of  this  amount 
of  force  is  neither  judicious  nor  safe. 

Coooydynia  (syn. :  coccygodynia,  coccyodynia,  coccygalgia,  coccyal- 
gia),  described  by  Dr.  Nott,  of  Mobile,  in  1844,  and  subsequently  made 
the  subject  of  special  study  in  its  connection  with  uterine  diseases  by 
by  Prof.  Simpson,  of  Edinburgh,  may  be  defined  in  its  broadest  sense 
as  a  painful  affection  pertaining  to  the  coccyx. 

A  fracture  of  the  coccyx  has  been  followed  by  persistent  pain  in  this 
region,  and  in  some  cases  by  necrosis.  In  other  cases,  coccydynia  has 
ensued  upon  labor,  in  which  examples  the  pain  has  been  due  to  the  vio" 
lent  strain  inflicted  upon  the  sacro-coccygeal  articulation  and  the  sub- 
sequent development  of  a  chronic  arthritis;  or  a  chronic  arthritis  may 
be  developed  in  this  articulation  by  other  causes,  both  constitutional 
and  local.  There  may  exist  an  idiopathic  neuralgic  condition  of  the 
nerves  in  the  vicinity  of  the  coccyx;  or  finally,  coccydynia  may  be  due 
to  refiex  disturbances  arising  from  diseased  conditions  of  the  uterus, 
vagina,  rectum,  or  bladder. 

When  we  consider  how  liable  the  coccyx  is  to  be  moved  in  various 
directions,  in  parturition,  in  defecation,  in  rising  or  sitting  down,  it  is 
not  surprising  that,  a  morbid  sensibility  in  these  parts  being  thus  once 
established,  it  should,  especially  in  a  certain  class  of  neuralgic  patients, 
be  easily  perpetuated. 

In  case  of  necrosis,  the  separation  of  the  dead  bone  may  sometimes  be 
expedited  by  surgical  interference.  When  the  sacro-coccygeal  articula- 
tion is  the  primary  seat  of  the  trouble,  it  may  demand  absolute  rest  in 
the  horizontal  posture  or  excision  of  the  articulation.  If  the  source  of 
the  pain  is  properly  referable  to  disease  of  the  adjacent  organs,  the 
remedies  are  to  be  directed  to  these  organs  rather  than  to  the  coccyx. 
If  it  be  idiopathic,  that  is  to  say,  if  it  be  due  to  a  neuralgic  diathesis, 
the  remedies  must  be  mainly  general  or  constitutional.  In  any  case  in 
which  it  may  be  impracticable  to  reach  and  remove  the  cause,  or  where 
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dl  ordinary  remedies  have  failed  and  the  suffering  is  greats  the  surgeon 
will  be  justified  in  making  the  operation  first  proposed  by  Prof.  Simpson, 
namely,  making  on  either  side  of  the  coccyx  subcutaneous  section  of 
all  the  muscles  and  tendons  which  are  attached  to  this  bone.  The  re- 
lief Bometimes,  but  not  uniformly,  given  to  the  patient  by  this  operation 
is,  no  doubt,  mainly  due  to  an  arrest  of  those  spasmodic  muscular  con- 
tnctions  which  are  present  in  most  cases.  The  parts  are  in  this  way 
placed  comparatively  at  rest. 


CHAPTER  XIY. 

LESIONS  OF  THE  VASCULAR  SYSTEM. 
Section  1. — Lesions  of  Abtebies. 

Temporary  Means  of  arresting  Arterial  Haemorrhage. 

Thk  instrnment  most  in  use  as  a  temporary  means  of  controllmg 
temorrhage  during  the  performance  of  amputations,  and  other  opera 
tions  upon  the  extremities  involving  large  arteries,  is  the  tov/miquet  of 
J.  L  Petit  It  is  composed  of  two  brass  plates,  with  bars  and  rollers 
for  the  support  of  the  strap,  a  screw  furnished  with  a  handle  to 
separate  the  plates,  and  a  strong  strap  and  buckle.  In  applying  this 
iJifitrunient,  the  plates  are  brought  into  apposition,  a  square  pad,  made 
of  a  roller  three  inches  wide  and  two  yards  long,  folded  longitudinally, 
to  laid  over  the  artery  and  underneath  the  frame  of  the  instrument, 
•^d  the  buckle  being  then  made  fast,  the  frames  are  separated  by  the 
•ction  of  the  screw. 

Many  substitutes  have  been  devised  for  Petit's  tourniquet,  but  none 
of  them  possess  in  the  same  degree  the  qualities  of  simplicity  and 
^ciencv. 

The  ga/rrot  and  field  tov/miquet  can  only  be  regarded  as  imperfect 


170 


ARREST   OF   H.£MORRHAa£. 


substitutes,  to  be  employed  in  cases  where  Petit's  tourniquet  caimot  be 
obtained. 

The  garrot  is  simply  a  cord  passed  around  the  limb,  and  tightened 
by  twisting  it  with  a  stick  tiirust  beneath  the  cord. 

The  jield  toumiqtiet  is  com- 
posed of  a  strap,  buckle,  and  pad ; 
and  is  essentially  the  same  as  the 
strap  of  a  Petit'e  tourniquet,  with- 
out its  frame  and  screw. 

Various  instruments  have  been 
devised  for  the  purpose  of  making 
direct  pressure  upon  the  maiu 
trunk  of  an  artery,  while  they  do 
not  compress  and  ligate  the  entire 
circumference  of  the  limb,  such, 
for  example,  as  Gross's  artery 
compressor,  Mott's  field  toumi- 
qnet,  and  otliers.  While  it  may 
not  be  denied  that  in  a  few  rare 
and  exceptional  cases  these  in- 
struments will  be  found  to  serve 
a  useful  purpose,  and  especially 
when  applied  to  the  abdominal 
aorta,  or  when  employed  for  the 
purpose  of  making  permanent  pressure,  as  in  the  treatment  of  anen- 
risms  by  compression,  it  must  nevertheless  be  stated  frankly  that  for  all 
tlie  ordiiiarj-  purposes  for  which  toiirniquets  are  employed  they  possess 
no  advantage  whatei 
vince  the  surgeon  that 
it  is  generally  impossi- 
ble to  compress  a  large 
arterial  trunk  witliont  at 
tiie  same  time  eomprens 
lug  the  pnucipal  veins 
through  which  the  blood 
returns  to  the  bodj  ,  as, 
for  example,  when  tom- 
pression   is   applied    to  hsw  ToomKitiet. 

the  femoral  artery  in  Scarpa's  space,  it  will  be  found  impossible  to  avoid 
making  pressure  at  the  same  moment  iii>on  the  femoral  vein ;  which 
latter  is,  with  an  equal  amount  of  pressure,  the  more  likely  to  have  its 
circulation  arrested,  for  the  reason  that  its  walls  aro  more  yielding. 
The  same  observation  will  apply  to  most  of  tlie  large  arteries  supplying 
the  extremities.  But  I  would  say  further,  that  tourniquets  whicli  do 
not  embrace  the  limb  closely  often  thrust  the  artery  aKide  by  a  certain 
amount  of  lateral  or  oblique  pressure  upon  their  walls ;  and  that  the 
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Indeed,  a  moment's  consideration  will  i 
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instroments  themselves,  thus  constructed,  are  very  apt  to  becoiLe  tilted 
or  displaced  in  amputations,  after  the  soft  parts  are  divided.  For 
these  reasons  they  are  not  so  trustworthy  as  Potit's  tourniquet. 

Huemorrhage  may  be  restrained  temporarily,  also,  by  pressure  made 
with  the  fingers,  or  by  flexing  the  index-finger  and  pressing  with  the 
second  phalanx,  or  by  the  handle  of  a  large  key.  I  have  employed  in 
some  cases  two  gimlets,  tying  the  shafts  together  and  wrapping  both 
of  llie  handles,  now  at  opposite  extremities,  with  cotton  cloth. 

Within  a  few  years  surgeons  have  employed  for  the  same  purpose,  an 
elastic  India-rubber  bandage  known  as  "  Esmarch's/'  the  bandage  being 
made  to  embrace  the  entire  limb  firmly  from  its  extremity  to  a  point  suf- 
ficiently high  above  the  point  to  be  operated  upon,  that  the  last  turns,  or  the 
supplemental  bandage,  shall  not  interfere  with  the  operator.  In  this  man- 
ner not  only  the  arterial  blood  is  excluded  from  the  limb,  but  the  venous 
also;  and  in  order  to  render  this  exclusion  more  complete,  the  limb  is 
usually  held  up  in  a  position  as  nearly  vertical  as  possible  for  a  short 
period  before  the  bandage  is  applied  and  during  its  application.  When 
the  application  is  completed,  a  firm,  supplemental  bandage  is  applied 
above  the  first,  and  this  latter  is  removed.  In  many  cases  the  limb  i& 
now  nearly  bloodless,  and  the  operator  can  proceed  with  an  assurance 
that  he  will  not  be  embarrassed  by  the  presence  of  blood  during  the 
operation. 

The  advantages  of  this  procedure  in  certain  cases  are  apparent.  It& 
disadvantages  will  therefore  alone  need  to  be  mentioned. 

Experience  has  shown  that  small  vessels  are  apt  to  be  overlooked,  and 
that  in  this  way  secondary  haemorrhages  are  encouraged;  that  thin  fiaps 
are  apt  to  slough  subsequently,  and  that  occasionally  paralysis  of  the 
limb  has  resulted.  The  judgment  of  discreet  surgeons  is,  therefore, 
that  it  ought  to  be  employed  with  much  care  iu  all  cases  of  amputation, 
and  that  in  some  cases  it  should  be  rejected,  and  that  it  is  a  resource 
more  often  available  in  resections  and  in  other  operations  upon  the  con- 
tinuity of  the  limb. 

I  have  omitted  to  say  that  in  case  any  portion  of  the  limb  is  suffering 
from  gangrene,  or  if  pus,  or  any  form  of  septic  material  is  present  in  the 
tissues,  it  is  quite  possible  tliat  it  may  be  mechanically  displaced  toward 
the  body,  or  even  forced  directly  into  the  circulation. 


Bpontaneotui  Arrest  of  Hemorrhage ;  and  Meana  Employed  for  ita  Permanent 

Arrest. 

The  means  employed  for  the  permanent  arrest  of  arterial  hsemorrhage 
are  the  ligature,  acupressure,  torsion,  crushing,  cold  water  and  ice,  hot 
water,  the  actual  cautery,  the  potential  cautery,  the  persulphate  of  iron, 
and  various  other  sty])tics. 

Before,  however,  considering  the  relative  value  of  these  several 
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methods  it  will  be  proper  to  determine  in  what  manner  arterial  hssmoi- 
rhage  ceases  spontaneously.  When  an  artery  is  completely  divided, 
and  its  walls,  to  the  extent  of  an  inch  or  more,  are  drawn  out  and 
exposed,  the  blood  immediately  escapes  in  jets— ^p^  saltum — in  cor- 
respondence with  the  contractions  of  the  left  ventricle;  at  tii'st  in  a  full 
stream,  but  if  the  vessel  is  small  the  stream  gradually  diminishes  in 
size,  and  in  a  few  minutes  it  ceases  altogether.  If  now  the  finger  be 
passed  along  the  course  of  the  divided  and  exposed  vessel,  to  a  point 
varying  from  one-quarter  of  an  inch  to  an  inch  or  more  from  the  point 
of  its  division,  the  artery  will  be  felt  distinctly  expanding  and  contract- 
ing under  the  action  of  the  heart,  while  below  this  point  the  vessel  will 
be  observed  to  be  smaller,  harder,  and  without  distinct  pulsation. 

The  vessel  is  in  this  case  closed  by  the  spontaneous  formation  of  an 
internal  clot ;  and  the  manner  in  which  this  clot  has  formed  is  suffi- 
ciently apparent.  In  consequence  of  the  wound  which  the  vessel  has 
received,  and  partly  in  consequence  of  its  exposure  to  the  air,  to  the 
sponge,  and  to  cold  water,  all  of  which  act  as  irritants  ;  but  chiefly  by 
virtue  of  its  elasticity,  the  middle  or  muscular  coat  contracts  and 
becomes  involuted,  or  turned  in  upon  itself,  narrowing  or  completely 
closing  the  tube,  and  giving  to  its  extremity  a  slightly  conical  form,  the 
apex  of  which  cone  is  at  the  divided  end  of  the  artery,  and  its  base  at  a 
point  half  an  inch  or  more  removed.  The  muscular  coat  has  in  this 
case  not  only  contracted  in  the  direction  of  its  circular  fibres,  but  also 
in  the  direction  of  its  longitudinal  fibres ;  shortening  the  muscular  tube 
and  carrying  with  it  the  inner  or  serous  coat,  but  not  to  the  same  extent 
the  outer  or  cellular  coat,  or  "  sheath,"  as  it  is  usually  termed,  which 
consequently  is  slightly  drawn  and  folded  in  over  the  cut  extremity, 
leaving  a  line  or  two  of  its  inner  filamentous  surface  exposed,  prepared 
for  the  entanglement  of  the  fibrinous  elements  of  the  blood.  These  cir- 
cnmstancee  are  in  themselves  alone  sufiicient,  in  many  cases,  to  insure 
the  formation  of  a  clot  witliiu  the  mouth  of  the  vessel,  and  extending 
upwards  at  least  as  far  as  the  first  divergent  branch.  The  formation  of 
this  clot  is,  however,  often  accelerated  by  any  of  those  causes  which 
abate  the  action  of  the  heart,  such  as  the  loss  of  blood,  the  shock  of  the 
injury  or  of  the  operation,  or  the  paralyzing  infiuence  of  an  ansesthetic.* 

In  case,  however,  the  artery  is  divided  by  a  clean  section,  close  tc 
the  surface  of  the  surrounding  tissues,  and  its  trunk  is  not  afterwards 
drawn  out  or  exposed ;  and  especially  if,  as  usually  happens,  the  divided 
end  is  retracted  and  becomes  buried  a  few  lines  in  the  mass  of  the 
surrounding  tissues ;  in  such  a  case  as  this  now  supposed,  the  first  and 
temporary  closure  of  the  artery  does  not  depend  solely  upon  \\tsl  con- 
traction of  its  walls,  involution,  and  the  formation  of  an  internal  clot, 
but  in  a  very  large  degree  it  depends  upon  the  mechanical  pressure  of  a 
second  clot  formed  outside  of  the  vessel,  which  has  been  called  the 
external  clot. 

Arteries  closed  by  an  internal  clot  only,  such  as  are  often  seen  hang- 
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ing  exposed  upon  the  surface  of  lacerated  wounds,  are  liable  to  open 
i^gain  from  displacement  of  the  clot,  and  for  this  reason  they  demand 
)ften  the  ligature ;  but  when  arteries  have  retracted  and  become 
Dnried  in  such  a  manner  as  to  afford  an  opportunity  for  the  formation 
>f  the  external  clot,  which  clot,  owing  to  its  position  outside  of  the 
force  of  the  current,  is  less  liable  to  displacement,  the  chance  of  a  re- 
jstablishment  of  the  hemorrhage  is  much  lessened. 

If,  when  the  haemorrhage  from  a  wounded  surface  is  beginning  to 
Vbate,  a  sponge  is  roughly  drawn  across  the  surface,  the  bleeding  will 
he  renewed  from  a  certain  proportion  of  the  smaller  vessels ;  and  this 
will  happen  because  the  sponge  has  entangled  and  displaced  the  external 
clots,  which  cover  in  not  only  the  sides  but  the  ends  of  the  divided 
vessels,  and  lie  therefore  very  much  exposed  to  the  action  of  the  sponge. 
(t  is  possible  that  in  displacing  the  external  clot  the  internal  will  be 
j^ithdrawn  also. 

From  this  observation  it  is  inferred  that  if  we  desire  the  bleeding  tc 
eease,  the  surface  of  the  wound  must  be  left  undisturbed ;  but  expe- 
rience will  furnish  a  good  many  exceptions  to  this  rule.  If,  for  example, 
a  small  artery  is  divided  and  retracts  only  a  short  distance  in  somewhat 
loose  areolar  tissue,  the  blood  escapes  freely  into  the  meshes  of  the 
adjacent  tissue,  forming  a  large  external  clot,  like  a  thrombus,  but 
which,  since  it  lies  in  imresisting  structures,  makes  no  pressure  upon  the 
walls  of  the  artery,  and  has  no  power  to  arrest  the  bleeding ;  but 
unfortunately  this  thrombus  or  external  clot  presents  not  only  a  negative 
influence,  in  that  it  serves  no  useful  purpose,  but  it  actually  exerts  f 
positive  and  mischievous  influence,  by  preventing  the  contraction  of 
the  vessel,  and  the  formation  of  the  internal  clot.  This  it  accomplishes 
by  retaining  around  the  wounded  vessel  a  soft  and  gentle  covering,  of 
the  temperature  of  tlie  blood,  which  effe(*.tually  excludes  the  air  and 
allows  the  vessel  to  return  soon  to  its  normal  condition  of  dilatation, 
such  as  existed  before  it  had  suffered  injury.  If  now  the  clot  be  forci- 
bly detached  and  tlie  vessel  be  again  irritated  by  exposure  to  the  air, 
and  by  drawing  the  sponge  roughly  across  it,  the  bleeding  may  again 
cease,  in  consequence  of  a  renewal  of  the  contraction  of  the  vessel,  and 
by  the  formation  of  the  internal  clot ;  by  leaving  it  exposed  a  suffi- 
cient length  of  time  the  occlusion  may  become  permanent. 

A  further  inference  to  be  drawn  from  this  observation  is,  that  small 
vessels,  lying  in  loose  areolar  tissue,  such  as  is  found  in  the  neck,  the 
axilla,  the  scrotum,  and  many  other  parts  of  the  body,  ought  to  be 
secured  at  once  by  the  ligature ;  and  that  to  insure  their  closure,  the 
wound  should  be  kept  open  until  reaction  has  taken  place,  when,  if 
they  do  not  bleed,  even  though  no  external  clot  has  formed,  we  can 
feel  assured  that  they  are  effectually  closed  by  the  internal  clot  and  by 
contraction  of  their  coats. 

The  permanent  closure  and  final  complete  obliteration  of  these  vessels 
is  effected  by  their  continued  contraction,  by  the  effusion  of  fibrin  within 
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and  aronud  the  vessels,  by  the  degeneration  and  absorption  of  oertaiiH 
portions  of  the  blood-clots,  by  adhesion  of  the  inner  walls  of  the  vessels 
and  at  length  by  ^lie  conversion  of  all  their  coats  into  simple  cords  oi 
connective  tissue.    Even  these  latter  may  in  the  course  of  time  wholly 
disappear. 

When  an  artery  is  divided  in  the  midst  of  the  tissues  in  such  a 
manner  that  its  continuity  only  is  broken,  and  both  the  proximal  and 
distal  ends  are  exposed,  the  closure  of  both  extremities  is  effected  in 
the  same  way ;  only  that  it  has  been  observed  that  the  clots  formed 
within  and  without  the  distal  extremity  are  not  so  complete  as  at  the 
proximal  extremit}^,  and  that  for  this  reason  the  former  is  most  liable  to 
reopen  and  give  rise  to  a  secondary  hsemorrhage.  If  it  is  deemed 
necessary,  therefore,  to  apply  a  ligature  to  the  proximal  extremity,  it 
will  be  even  more  necessary  to  secure  thoroughly  the  distal  extremity ; 
a  fact  which  sijrgeons  have  not  always  fully  appreciated,  or  if  they 
have  fully  understood  its  importance,  tiiey  have  more  often  omitted  to 
perform  their  duty  in  tliis  regard,  because  the  blood  is  not  always  at 
first  seen  to  flow  from  the  distal  extremity,  and  the  open  mouth  is  not 
so  easily  found.  \ 

When  an  artery  is  partially  divided,  as  in  the  case  of  many  punc- 
tured wounds,  spontaneous  closure  is  not  so  easily  effected,  because  the 
reti^action  and  involution  of  the  inner  coats,  upon  which  the  formation 
of  the  inner  clot  mainlv  depends,  cannot  take  place.  In  these  cases 
the  artery,  if  small,  may  be  divided  completely,  when,  perhaps,  the 
bleeding  will  cease  spontaneously. 

Lacerated  and  contused  wounds  of  arteries  bleed  less  freely  than 
incised  wounds.  In  general,  however,  it  is  better  to  apply  the  ligature 
in  these  cases,  since  they  are  liable  to  slough,  and  thus  give  rise  to 
eecondary  hflemorrha^e. 

In  another  part  of  this  treatise  I  have  spoken  of  the  manner  in  which 
bleeding  was  made  to  cease  after  the  infliction  of  wounds;  namely, 
spontaneously,  by  the  application  of  cold  or  of  hot  water,  by  the  use  of 
styptics  and  caustics,  by  exposure  to  the  air,  by  elevation  of  the  limb, 
by  pressure,  by  the  removal  of  obstructions  to  tlie  free  return  of  blood 
through  the  veins,  etc.  The  ligature,  however,  has  for  a  long  time, 
indeed  ever  since  its  revival  by  Par6,  been  regarded  as  the  most 
valuable  resource  whenever  we  have  to  deal  with  arteries  of  any 
magnitude.  Its  claims  to  superiority  have  nevertheless  been  from 
time  to  time  disputed ;  and  there  are  now,  as  there  always  have  been, 
a  few  surgeons  who  claim  for  other  methods  special  and  general  advan- 
tages. The  remaining  methods  which  of  late  claimed  consideration  are, 
torsion,  acupressure,  and  crushing. 

A  complete  statement  of  the  grounds  upon  which  the  inventors  and 
advocates  of  these  several  plans  attempt  to  establish  their  respective 
claims  for  confidence,  cannot  be  made  in  this  place ;  but  it  will  be 
suflScient  to  say  that  each  method  is  designed  to  remove  from  the 
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wound  a  foreign  sabstance,  and  a  continued  source  of  irritation,  such 
as  they  find  in  the  ligature,  and  especially  in  the  ordinary  silk  ligature ; 
and  which,  they  affirm,  prevents  union  by  first  intention,  and  increases 
tiie  danger  of  secondaiy  hsemorrhage. 

There  is  no  difficulty  in  convincing  the  observing  surgeon  that 
the  silk  ligature  does  in  some  measure  stand  in  the  way  of  primary 
adhesion,  nor  that  it  is  occasionally  the  direct  cause  of  a  secondary 
hemorrhage ;  and  the  world  will  be  benefited  when  a  method  of 
securing  the  vessels  can  be  found  which  avoids  these  special  dangers 
and  incurs  no  others,  or  which  has  on  the  whole  been  proven  to  be 
more  trustworthy  than  the  ligature ;  but  notwithstanding  a  very 
considerable  aggregation  of  facts  of  experience,  and  a  commendable 
zeal  in  pressing  these  facts  before  the  public,  we  think  we  may 
say  that  practical  surgeons  have  not  generally  relinquished  the  ligature 
in  favor  of  either  of  these  methods;  nor  do  they  seem  at  present 
likely  to  do  so.  Most  of  those  who  have  commended  the  substitute^ 
have  plainly  exaggerated  the  responsibility  of  the  ligatui*e  m  refer- 
ence to  secondary  hemorrhage ;  indeed  it  is  certain  that  for  a  large 
proportion  of  these  accidents  the  ligature  is  in  no  way  responsible. 
Moreover,  as  regards  my  own  experience,  I  can  say  that  I  have  tied 
arteries  of  the  second  and  third  magnitude  many  hundreds  of  times, 
perhaps  a  thousand,  and  I  cannot  recall  one  instance  in  which  the 
patient,  being  under  my  own  care  and  observation,  has  died  of  second- 
ary bleeding.  To  make  this  experience  more  pertinent,  I  will  add 
that  I  have  tied  the  primitive  carotid  fourteen  times,  and  more  or  lesfl 
often  I  have  applied  the  ligature  in  continuity  to  every  large  artery 
in  the  body  except  the  innomiuata,  the  aorta,  and  the  internal  iliac ; 
secondary  hemorrhage  has  occurred  but  once  in  all  these  cases,  and  in 
tliis  case  the  patient  is  still  living  and  well.  To  disturb  our  confidence 
m  the  ligature,  the  advocates  of  other  methods  must  present  to  us 
therefore  a  much  larger  and  more  varied  experience  than  they  have  yet 
done.  The(^^)retically,  I  should  expect  accidents  from  bleeding  more 
frequently  after  torsion,  acupressure,  and  crushing,  than  after  ligation  ; 
and  from  all  that  I  have  seen  and  heard  of  these  methods  as  practised  by 
other  surgeons,  I  believe  that  the  accidents  have  actually  been  much 
more  frequent. 

As  to  the  obstacles  which  ligatures  oppose  to  primary  union,  it  must 
Ik*  remembered  also  that  there  are  other  local  and  constitutional  con- 
ditions which  tend  to  defeat  this  end  besides  a  ligature ;  and  that  there 
are  a  gfKid  many  cases  in  which  primary  union  is  not  desirable  and  is 
not  sought  for. 

Acupressure. — In  December,  1859,  Sir  James  Y.  Simpson  first 
described  to  the  Royal  Society  of  Edinburgh,  "  AcupresHure^  as  a  new 
htBmoinUxtii^  process^  His  method  may  be  briefly  described  as  follows : 
— ^A  needle  is  tlirust  thi'ough  die  flaps  or  sides  of  the  womid,  and  after 
being  made  t<»  cross  and  compress  the  mouth  of  the  bleeding  vessel,  is 


egttm  hronght  to  the  enrface  through  the  integiiment  at  an  f>ppna=n 
point,  "  jnst  in  the  same  way  that  in  fastening  a  flower  to  the  lapel 
our  coat,  we  cross  and  compress  the  stalk  o£  it  witli  the  pin," 
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Eight  modifications  of  Simpson's  original  method  have  been  fonnaUy 
described,  but  inasmuch  ae  by  almost  common  consent  they  have  been 
all  abandontfd,  or  at  least  I  think  they  ought  to  be,  I  ^all  not  be 
expected  to  describe  them. 

TorBion,'as  a  means  of  arreatjng  bsemorrhage,  was  first  practised  npon 
the  hunrnn  subject  by  Yelpeau,  in  1S2$.  Subseqaeody,  Amnssat  odl 
ed  more  especial  attention  to  its  snppoeed  advantages.  After  a  brief 
period  of  favor  it  gradoally  fell  into  disrepute  and  was  almost  wholly 
abandoned,  except  perhaps  as  applied  to  very  small  vessels.  :So  late  aa 
1865,  or  1870  perhaps,  the  practice  has  been  revived,  and  in  1872  it 
was  announced  that  at  Guy's  Hospital  uo  other  method  has  been 
employed  during  the  last  two  or  three  years. 

Amnssat  gives  the  following  instmctions  for  making  toreion.  The 
artery  should  be  seized  with  forcepe,  and  brought  out  several  lines  from 
the  bleeding  surface ;  and,  having  separated  it  carefully  from  the  veins 
and  nerves,  and  having  forced  back  the  blood  which  it  conbuns,  it 
should  be  grasped  by  another  forceps  near  its  root  and  held,  while  by 
gentle  movements  of  the  first  forceps  the  internal  and  middle  ooats  are 
torn ;  then,  with  the  last-named  forcepe,  the  end  of  the  artery  must  he 
twisted  six  to  ten  times  with  a  rapid  motion ;  and  finally  the  internal 
coats  most  be  pushed  back  within  the  cellular  coat 

In  addition  to  what  has  already  been  said  of  this  as  one  of  the  hsmo- 
stattc  measures  by  which  it  is  attempted  to  avoid  the  preeeoce  of  a 
foreign  body  in  the  wound.  I  will  add  that  my  own  experience  does  mit 
warrant  nie  in  n^uonimending  the  practice  except  in  the  case  of  small 
vessoU.  Recently  an  EnglUh  writer  of  no  little  reputation,  and  who  had 
written  in  ver.-  eulogistic  terms  up<.>n  ton-ion  as  a  hii^in<.istatic,  declared 
that  he  had  alwndoned  this  niethcxl,  having  seen  twn  deatlis  caused  by- 
it.  This  statement  was  nut  iiittdc,  however,  until  he  had  become  a  c»*u- 
^■ert  to,  and  a  zealous  adviicate  tV'r  acupresstirc. 
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Cnuhing,  or  "  constriction,"  its  it  is  termed  by  its  inventor.  Dr.  Spier, 
Tia  first  brought  to  the  notice  of  the  profession  in  1871,  in  a  communi- 
(ation  to  the  New  York  State  Medical  Society. 

Tbe  "  artery  constrictor  " 
consista  of  a  flattened  metal  Ke.  sb. 

tabe  of  about  six  inches 
iu  length,  enclosing  a  steel  t 
tongue,  which  being  thrust 
out,  can  be  retracted  within 
the  tobe  by  the  action  of  a 
screw, 

Tbe  hook  of  the  tongue  is 
eo  shaped  as  to  form  only  a 
compressing,  and  not  a  cut- 
ting garface,  and  when  the 
Krew  is  applied  the  internal 
and  middle  coats  give  way, 
while  the  external  coat  re- 
nuioj  unbroken.  Immedi- 
ately the  two  internal  coats 
retract  and  become  involut- 
ed; the  involution  being  in- 
creased by  the  continued  prea- 
tnre  of  the  tongue  after  the 
division  is  effected . 

The  application  of  tlie  con- 
flrictor  is  as  follows;  The 
artery  is  to  be  seized  by  a 
p»ir  of  forceps,  and  the  ton- 
pie  of  the  constrictor  placed 
around  the  vessel;  thctongno 
is  then  drawn  tightly  upon 
'he  arterj-  by  means  of  the  n 
rice  at  the  upper  end  of  the  S 
instrument.  .Vs  soon  as  the 
fcfew  turns  with  a  considerable  degree  of  resistance,  or  the  internal 
ttd  middle  coats  are  seen  to  be  invagloatcd,  by  noticing  their  move- 
oients  in  the  end  of  the  artery,  the  instrument  is  to  be  detached  from 
•I*  arterj-  and  the  operation  is  completed. 

In  the  case  of  large  arteries  the  tongue  of  the  constrictor  must  be 
<™^  into  the  slieatli  further  than  is  necessary  in  the  case  of  small 
■rteiies.  When  tbe  instrument  is  applied,  tlierefore,  to  largo  vessels 
tM  invagination  of  the  internal  and  middle  coats  ought  to  be  made 
•wmplete  by  drawing  the  artery  into  the  tube  as  far  as  needed  to 
effect  the  object.     "  By  a  continued  traction  upon  the  external  coat  of 
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an  ai'teiy,  after  the  inyagination  is  once  commenced,  the  internal  and 
middle  coats  may  be  peeled  up  and  pushed  entirely  out  of  the  external 
coat,  and  this  latter  coat  be  drawn  out  through  the  sheath,  entirely 
freed  from  its  inner  coat,  so  that  the  operator  has  it  in  his  power  to 
produce  an  invagination  to  any  desired  extent. 

"  It  is  well  always  to  permit  the  blood  to  flow  into  the  artery  (if  it 
has  been  controlled  by  tourniquet  or  otherwise  during  the  operation) 
before  removing  the  constrictor ;  this  secures  a  perfect  clot  upon  the 
invaginated  coats,  which  can  hardly  be  displaced  afterwards. 

"  For  convenience'  sake,  the  constrictor  may  be  made  with  three  sizee 
of  tongues,  to  be  used  with  one  tube  so  as  to  be  useful  in  any  sized 
artery." 

It  will  be  proper  here  to  return  to  the  consideration  of  the  ligature  as 
a  means  for  the  permanent  closure  of  vessels,  and  I  have  no  hesitation  in 
saying,  that  among  all  the  materials  yet  employed,  there  is  not  one  which 
possesses  so  many  qualities  of  excellence  as  a  compact,  round,  firm  and 
well-waxed  silk  ligature,  and  which  for  most  purposes  for  which  it  is 
employed,  should  be  of  the  usual  size  of  harness-maker's  silk.  The  liga- 
ture is  to  be  applied  firmly  to  the  bleeding  artery;  and  while  one  end  is 
cut  close  to  the  knot,  the  other  is  to  be  left  hanging  from  the  wound. 
The  suggestion  that  we  employ  instead  the  animal  ligature,  which  being 
subsequently  absorbed,  does  not  require  that  any  portion  of  it  shall 
traverse  the  wound  to  facilitate  its  removal,  and  that  by  adopting  this 
method  we  facilitate  primary  union,  is  sound  so  far  as  its  application 
to  a  certain  number  of  the  smaller  arteries  is  concerned,  but  it  is  not 
equally  as  reliable  as  the  silk  ligature  in  the  case  of  the  larger  arteries, 
and  there  are  many  cases  in  which  the  presence  of  one  or  more  silk  liga- 
tures reaching  from  the  deeper  parts  of  the  wound  to  the  surface  is 
desirable  as  a  means  of  drainage. 


Tniimatio  Anearisnui.    Syn. — AneuxyiBia  ex  ▼ulnere,  (R.  O.) 

Those  tmnors  known  as  ^^  traumatic  aneurisms,"  differ  so  essentiallj 
from  true  aneurisms  in  their  origin  and  in  the  rules  which  govem  their 
treatment,  as  to  warrant  their  separate  classification.  They  oonstitate, 
according  to  the  definition  which  I  shall  hereafter  give  of  true  aneu- 
risms, one  form  of  false  aneurisms.  There  are  two  varieties  of  thif 
accident ;  namely,  the  circumscribed  and  the  diffused. 
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CiroumBoribed  Traumatio  Aneurism  is  usually  the  result  of  a 
punctured  wound,  the  orifice  through  which  the  blood  is  permitted  to 
escape  being  very  small ;  in  consequence  of  which  the  extravasation 
occurs  slowly,  and  the  blood  partially  coagidates  as  it  escapes.  The 
presence  of  the  blood  in  tlie  areolar  tissue  usually  excites  a  moderate 
inflammatory  action,  and  a  wall  of  effused  lymph  limits  the  diffusion. 
The  wall  or  cyst  thus  formed  soon  becomes  lined  with  layers  of  fibrin, 
deposited  from  the  blood  which  circulates  through  it  in  a  sluggish 
current. 

These  tumors  in  most  cases  grow  slowly,  and  in  a  few  rare  examples 
a  spontaneous  cure  is  effected  by  the  pressure  of  the  blood  upon  the 
wounded  vessel,  or  by  fibrinous  solidification  of  the  contents  of  the  sac. 
They  are  recognized  by  their  history,  situation,  pulsation,  and  bruit. 
In  form  they  are  usually  round  or  oval ;  they  are  firm  but  slightly 
elastic  under  pressure. 

When  occurring  in  the  smaller  vessels,  and  before  they  have  at 
tained  much  size,  well-regulated  and  constant  pressure,  made  directly 
upon  the  tumor,  will  sometimes  succeed  in  accomplishing  a  cure ;  but 
unless  the  anatomical  relations  render  such  a  procedure  difficult  or  im- 
possible, a  better  plan  is  to  at  once  expose  the  tumor,  lay  open  the  sao 
freely,  and  tie  both  ends  of  the  wounded  vessel. 

When  larger  trunks  are  involved  direct  pressure  seldom  succeeds ; 
but  pressure,  made  above  and  somewhat  remote  from  the  aneurismal 
tumor,  is  a  resource  generally  deserving  a  trial.  In  case,  however,  this 
should  fail,  as  according  to  my  experience  it  will  in  a  majority  of  cases, 
we  must  proceed  at  once  to  lay  open  the  sac,  and  tie  the  artery  upon 
both  sides.  Kepeated  unsuccessful  experiments  have  fully  shown  that 
the  Hunterian  operation  does  not  usually  succeed  in  these  cases,  and  that 
there  is  no  remaining  reliable  alternative  but  to  tie  the  artery  at  the  seat 
of  lesion,  and  on  both  sides  of  the  sac. 

There  is  another  form  of  circumscribed  traumatic  aneurism  which 
is  probably  of  less  frequent  occurrence;  namely,  that  in  which  a 
small  wound  of  an  artery  having  closed,  the  cicatrix  has  subsequently 
yielded  to  the  pressure  of  the  blood,  and  an  aneurismal  sac  has 
formed. 

This  form  is  usually  recognized  as  one  variety  of  false  aneurism  ;  but 
up  to  the  period  at  which  a  rupture  of  the  cicatricial  sac  takes  place,  it 
might,  with  equal  propriety,  be  classed  with  true  aneurisms.  In  these 
cases  a  considerable  period  of  time  usually  elapses  after  the  receipt  of  the 
wound,  before  the  formation  of  the  tumor ;  but  in  all  other  respects 
their  history,  progress,  and  symptoms  correspond  with  the  traumatic 
aneurisms  first  described. 

The  treatment  of  this  variety  is  essentially  the  same  as  that  already 
indicated  as  suitable  in  the  first;  only  that  direct  pressure,  which 
is  a  very  doubtful  resource  in  any  case,  is  here  scarcely  worthy  of  a 
trial. 
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Diflfused  Tramnatio  Aneurisms  have  very  little  in  common  with 
true  aneurisms,  or  with  eitiher  of  the  forms  of  false  aneurisms,  aud  con* 
sequently  their  real  character  is  often  overlooked.  They  might,  with 
equal  propriety,  be  termed  extravasations.  The  blood,  escaping  rapidly 
from  a  wound  in  an  artery  of  considerable  size,  infiltrates  widely  aud 
in  every  direction  along  the  areolar  tissue,  causing  the  whole  or  a  large 
portion  of  the  limb  to  become  enormously  swollen,  obstructing  the  ve- 
nous, arterial,  and  nervous  circulation.  The  swelling  is  due  in  these  easea 
not  alone  to  the  extravasation  of  blood,  but  in  part,  also,  to  inflammatory 
effusions,  and  to  effusions  of  serum,  constituting  cedema.  The  integu- 
ment assumes  a  purple  or  mottled  hue,  and  at  the  same  time  that  the 
patient  suffers  intense  pain  in  the  affected  member,  it  is  pretematural- 
ly  cold  and  its  sensibility  is  diminished.  Pulsation  and  the  aneurismal 
bruit  are  often  wholly  absent,  or  they  can  be  only  feebly  detected  near 
the  point  of  lesion.  Their  course  is  usually  rapid,  the  general  system 
Buffering  marked  depression  from  the  first,  in  consequence  of  the  loss 
of  blood  from  the  circulation ;  and  the  limb  soon  becoming  gangrenous 
from  pressure. 

Treatment. — But  two  alternatives  are  presented  in  diffused  traumatic 
aneurism ;  namely,  amputation  or  ligation  of  the  artery  at  the  seat  of 
injury.  In  case  the  latter  mode  is  ch^jsen,  the  operator  needs  to  possess^ 
in  an  unusual  degi*ee,  the  qualities  of  skill,  boldness,  and  decision. 
Every  possible  preparation  must  be  made  for  contingencies.  Just  be- 
fore conmiencing  the  incision  a  tourniquet  ought  to  be  applied  to  the 
main  trunk  leading  to  the  point  of  lesion,  provided  it  is  found  practi- 
cable to  do  so.  The  incisions  must  be  long,  bold,  and  rapid ;  with  the 
hand  the  coagulated  mass  must  be  turned  out,  and  as  soon  as  the  warm 
currents  can  be  felt  welling  up  from  the  depths  of  the  wound,  pressure 
must  be  made  at  these  points  by  assistants,  while  the  surgeon  proceeds 
to  clean  and  dry  the  cavity  more  thoroughly.  He  is  fortunate  now, 
if,  before  the  patient  has  suffered  great  loss  of  blood,  he  is  able  to 
find  and  secure,  first  one,  and  then  the  opposite  end  of  the  bleeding 
vessel.  In  some  cases  the  surgeon  is  obliged  to  search  outside  of  the 
walls  of  the  cavity  containing  the  blood  for  the  arterial  trunks.  By  oc- 
casionally loosening  the  tourniquet  the  mouths  of  the  vessels  may  be 
disclosed  ;  and  when  the  proximal  end  is  tied,  the  tourniquet  may  be 
removed  altogether,  to  enable  the  anastomosing  vessels  to  receive  the 
blood,  and  to  encourage  the  circulation  towards  the  distal  end  of 
the  divided  vessel.  If  possible,  this  end  of  the  divided  artery  must  be 
found  and  tied ;  or  if  this  is  impracticable,  it  must  be  either  seared,  or 
the  wound  must  be  so  dressed  that  the  interior  can  be  constantly  kepi 
under  observation  until  all  danger  of  bleeding  is  past. 
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SaonoN  2. — Lesionb  of  Asteribs  and  Ysinb  ooN/omrLY. 

Aneoriunal  Variz.    Syn. — ^Varix  anenxyBiiiioiui,  (R.  O.) 

This  is  occasioned  generally  by  a  punctured  wound,  in  which  the 
instrument  has  penetrated  at  the  same  moment  a  vein  and  the  con- 
tiguous artery,  as  happens  now  and  then  in  bleeding  at  the  bend  of  the 
elbow.  The  vein  and  artery  being  in  exact  apposition,  and  their  op- 
posing walls  becoming  adherent  to  each  other,  no  blood  escapes  into 
tlie  areolar  tissue  between  the  two  vessels,  but  a  portion  of  the  arterial 
blood  flows  dii*ectly  into  the  vein.  The  vein  soon  becomes  dilated,  tor- 
tuous, and  its  walls  occtisioually  become  thickened.  Opposite  the  seat  of 
lesion  the  vein  suffei's  the  principal  dilatation,  and  the  tumor  assumes 
at  this  point  an  oval  or  fusiform  shape.  When  superficial  veins  are 
implicated  the  tumor  has  a  bluish  color,  and  its  pulsations  can  be  dis- 
tinctly seen.  The  pulsations  of  tlie  artery  are  usually  stronger  upon  the 
proxijnal  than  upon  the  distal  side  of  the  tumor.  Firm  pressure  ap- 
plied to  the  artery  upon  the  proximal  side  causes  the  tumor  to  decrease 
in  size.  The  pulsation  of  the  tumor  is  accompanied  with  a  slight 
vibi'ation,  and  under  the  ear  the  sound  is  distinct,  usually  rough,  but 
it  varies  considerahlv  in  different  cases. 

Upon  dissection,  in  addition  to  the  pathological  changes  already 
enumerated,  the  artery  is  usually  found  dilated  above  the  point  of 
lesion,  and  contracted  below.  The  orifice  of  communication  between 
the  artery  and  vein  is  always  smooth  and  rounded. 

Treatment. — An  aneurismal  varix  is  not  in  most  cases  a  very  serious 
accident  Not  unfrequently  the  veins,  having  suffered  moderate  dila- 
tation, suffice  to  remove  the  arterial  blood  as  rapidly  as  it  is  admitted ; 
they  undergo,  therefore,  no  further  expansion,  and  the  patient  ex- 
periences but  little  or  no  inconvenience.  The  only  precaution  required 
may  be  that  the  patient  shall  wear  a  slightly  compressing  elastic  band, 
and  that  he  shall  make  no  extraordinary  muscular  efforts  with  the  af- 
fected member.  If,  however,  the  varix  steadily  increases,  there  is  no 
alteniative  but  ligation  of  the  artery  above  and  below  the  seat  of 
Injury. 

Varicose  Aneazism.     83rii. — ^Aneurysma  arteziam  inter  venamque,  (R.  O.) 

A  varicose  aneurism  may  be  defined  as  a  false  or  a  traumatic,  cir 
eumscribed  aneurism  associated  with  a  varicose  vein.  It  differs,  there- 
fore, from  an  aneurismal  varix,  in  that  a  false  aneurism  is  interposed 
between  the  art6rv  and  the  vein,  communicating  with  both. 

The  signs  which  denote  the  existence  of  this  accident  are  in  many 
respects  the  same  as  those  which  characterize  an  aneurismal  varix ;  but 
In  most  cases  tho  existence  of  two  distinct  tumors  can  be  recognized, 
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one  eiiperficial,  fiisifonn,  aiid  diiscolored,  evidently  continii<^ius  with 
Btime  one  uf  the  veiiuiis  trunks,  and  emitting  a  ^'ib^ato^y  boiiud ;  tlie 
otlier  lying  deei>er,  more  distinctly  circumscribed,  liie  walls  of  whicli 
become  more  unyielding  in  proportion  as  the  tumor  iticrea&eH  iu  size, 
and  which  conveys  to  the  ear  a  blowing  or  bellows  sound. 

Treatment.— A  varicose   aneurism  ia  seldom  cured  six>ntaneou8ly. 
Owing,  also,  to  the  fact  that 
^'  **■  the  aneurism  has  a  commu- 

nication with  botii  the  vein 
and  the  artery,  none  of  those 
methods  of  oi>eration  whose 
success  depends  u)H>n  a  de- 
posit of  laminated  -fibrin 
within  the  sac  can  be  relied 
upon.  The  artery  must  be 
ligated  both  above  and  below 
the  point  of  lesion, 

A  doubt  will  sometimes 
remain  as  to  the  precise 
character  of  the  lesion ;  but  if  the  surgeon  proceeds  with  caution,  and 
in  the  proper  manner,  this  uncertainty  will  soon  be  dispelled,  and 
will  cause  no  embarrassment. 

A  tourniquet,  manual  presaure,  or  Esmarch's  bandage,  being  applied, 
a  long  and  free  incision  must  be  made  over  the  varix;  the  varix  must 
be  laid  open  with  equal  freedom,  and  while  slight  pressure  is  made 
upon  the  returning  venoua  current  below  the  varix,  the  oavity  must 
be  thoroughiy  emptied  of  blood  and  the  orifice  of  communication 
with  the  aneurism  sought  for.  Introducing  a  bent  probe  into  the 
suspected  orifice,  it  will  he  easily  determined  whether  this  is  the 
orifice  of  a  collateral  vein,  or  the  entrance  to  the  aneurismal  sac. 
If  it  is  the  latter  the  probe  will  move  freely  in  all  directions,  and 
upon  relieving  the  pressure  uixm  the  arterj'  a  jet  of  bright  arterial  blood 
will  be  thrown  out.  I  mupt  not  forget,  however,  to  remind  the  surgeon 
that  when  the  patient  is  under  the  influence  of  an  antesthetic  the  color 
of  the  aiterial  blcNMl  differs  but  little,  if  at  all,  from  the  venous.  Guided 
by  a  grooved  director,  this  second  chamber  may  now  be  opened  up- 
wards and  downwards,  and  the  connnunication  with  the  artery  sought 
for  at  its  base. 

If  the  aneurismal  tumor  is  small,  soart^h  may  he  made  for  the  artery 
outside  of  the  sac  ;  but  if  it  has  attained  considerable  size  its  poaterior 
walls  must  bo  penetrateil  on  either  side  of  the  o^Jcn  orifice,  and  the 
ligatures  then  applied  from  the  interior  of  the  sac 
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Sbptiok  3. — ^Lesions  op  Veins. 

WonndB  of  veins,  like  wounds  of  arteries,  may  be  divided  into 
simple  incised,  lacerated  and  contused,  punctured,  longitudinal  and 
complete  transverse.  Their  walls  being  much  thinner  than  the  walls 
of  arteries,  and  their  situation  being  for  the  most  part  more  super- 
ficial and  exposed,  they  are  much  more  liable  to  rupture  from 
contusioiL 

That  the  blood  proceeds  from  a  vein  rather  than  from  an  artery  may 
be  easily  determined  when  the  wound  is  near  the  surface,  by  a  knowl- 
edge of  the  anatomy  of  the  parts,  by  actual  inspection  of  the  bleeding 
vessel,  by  the  fact  that  the  blood  flows  in  a  continuous  stream  and  not 
per  saUtmiy  and  by  its  darker  color.  When,  however,  the  blood  flows 
from  a  deep-seated  vessel  situated  in  the  neighborhood  of  arteries  of  some 
magnitude,  it  is  not  always  so  easy  to  determine  its  source.  The 
admixture  of  a  certain  amount  of  arterial  blood,  such  as  must  inevita 
bly  flow  from  the  track  of  a  wound  leading  to  a  deeply-seated  vein, 
omy  render  it  more  bright  colored  ;  while  on  the  other  hand  the  blood 
issuing  from  a  wounded  artery  may  rise  to  the  surface  mingled  with  a 
considerable  amount  of  venous  blood.  Various  obstructions  may  pre- 
vent the  escape  of  blood  from  an  artery  in  jets  corresponding  to  the 
pulsations  of  the  heart ;  and  finally,  when  the  patient  is  fully  under  the 
influence  of  an  aneesthetic,  and  especially  if  the  ansBSthesia  has  been 
continued  a  long  time,  the  color  of  the  blood  is  greatly  changed,  so  that 
in  many  cases  it  can  scarcely  be  distinguished  by  this  test  alone  from 
venous  blood.  It  must  not  be  forgotten,  also,  that  the  blood  flowing 
from  the  distal  extremity  of  a  completely  divided  artery  is  usually 
some  shades  darker  thaji  that  which  flows  from  the  proximal  ex- 
tremity, and  that  it  is  often  seen  to  flow  in  a  continuous  stream. 

We  are  not  permitted,  therefore,  in  all  cases  to  determine  with  cer- 
tainty the  source  of  the  hsemorrhage ;  and  it  will  be  prudent  often  not 
to  act  hastily.  In  general  the  question  may  be  easily  decided,  but  in 
cases  of  doubt  we  may  sometimes  derive  valuable  aid  from  compressing 
on  the  cardiac  side  of  the  wound  the  main  ai*terial  trunk,  from  which 
the  bleeding  vessel  is  supposed  to  receive  its  supply.  If  the  hsemor- 
rhage  is  controlled,  we  know  that  we  have  to  deal  with  a  wound  of  an 
artery ;  but  if  it  is  increased,  it  becomes  almost  equally  certain  that  a 
vein  is  the  principal  source  of  the  haemorrhage.  In  major  amputa- 
tions, especially  since  the  introduction  of  ansesthetics,  nothing  is  more 
eommon  than  the  continuance  of  a  free  and  somewhat  alarming  hsem- 
orrhago  after  the  main  arteries  have  been  tied,  but  which  ceases  imme- 
diately when  the  tourniquet  is  removed. 

Veins,  when  completely  divided,  become  closed  by  the  contraction  of 
their  divided  extremities  and  by  the  formation  of  clots,  and  eventually 
by  cicatrization  of  the  tissues,  in  a  manner  analogous  to  what  we  have 
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described  as  occurring  in  arteries ;  but  the  contraction  of  the  coats  if 
very  much  less  complete,  and  the  manner  of  the  formation  of  the  clot 
is  nmch  less  regular.  Under  favorable  circumstances,  however,  their 
occlusion  is  much  more  easily  effected,  and  tlieir  final  cicatrization  is 
equally  if  not  more  speedy  than  in  the  case  of  arteries.  In  the  case  of 
small  vessels  the  closure  occurs  spontaneously  in  a  very  few  seconds,  or 
it  may  be  hastened  by  elevation  of  the  part  from  which  the  bleeding 
takes  place,  by  applications  of  cold  water,  or  by  any  of  the  various  as- 
tringents ;  and  finally,  with  only  a  few  exceptions,  the  bleeding  may  be 
certainly  and  effectively  arrested  by  moderate  compression.  In  the 
exceptional  cases  to  which  we  have  referred,  the  ligature  may  be  re- 
quired. There  is  an  impression  among  surgeons,  which  has  long  been 
entertained,  that  the  closure  of  a  wound  in  a  vein  by  the  ligature  is 
more  apt  to  be  followed  by  phlebitis  than  when  the  closure  is  effected 
by  other  means.  My  own  experience  has  furnished  me  with  no  proof 
oi  the  correctness  of  this  impression,  although  I  have  applied  the 
ligature  to  veins  in  a  great  many  cases.  Nevertheless  the  opinion  may 
be  sound,  and  it  wnll  be  proper  to  reconmiond  the  omission  of  the 
ligature  whenever  the  bleeding  can  be  controlled  with  equal  certainty 
by  other  means. 

A  punctured  wound,  involving  only  one  side  of  a  large  vein,  may  be 
closed  successfully  by  a  ligature  applied  around  the  wounded  orifice, 
without  including  the  entire  circumference  of  the  vessel.  Thus,  fur 
example,  it  has  happened  recently  that  a  patient  was  admitted  into  one 
of  my  wards  at  Bellevnie  Hospital,  who,  being  insane,  had  cut  his  throat, 
dividing  the  larynx  and  oesophagus,  and,  as  subsequently  appeared, 
wounding  slightly  the  internal  jugular  vein,  but  the  wound  had  not 
penetrated  the  walls  completely.  On  the  following  day,  while  the 
patient  was  in  the  act  of  vomiting,  the  vein  gave  way  and  blood  was 
poured  out  rapidly,  filling  the  trachea  and  threatening  suffocation.  Dr. 
W.  G.  Wylie,  my  house-surgeon,  promptly  removed  the  clots  with  a 
sponge,  and  having  detected  the  orifice  in  the  vessel,  he  was  able  to 
seize,  first,  one  margin  with  a  tenaculum,  and  then  the  other,  and  having 
everted  both,  he  readily  applied  a  ligatm'e.  The  bleeding  did  not 
return,  and  when  the  patient  died,  two  or  three  days  later,  from  ex- 
haustion consequent  chiefiy  upon  his  refusal  to  take  food,  I  fomid  the 
ligature  still  in  place,  and  the  wound  completely  closed. 

Ilntranoe  of  Air  into  the  Veins. — This  accident  has  now  happened 
a  great  number  of  times  during  the  progress  of  sui-gical  operations.  The 
first  recorded  example  was  in  the  practice  of  M.  Beauchesne,  in  1818. 
The  accident  occurred  during  an  operation  for  the  removal  of  a  tumor 
from  the  lower  part  of  the  neck,  the  patient  expiring  in  less  than  fifteen 
minutes.  Since  then  it  is  reported  as  having  occurred  in  the  practice  of 
Mirault,  Clemot,  Eoux,  Majendie,  Castara,  Dupuytjren,  Delpech,  B6gin, 
B.  Cooper,  Erich^en,  Warren,  Y.  Mott,  and  Stevens;  and  to  thesa 
examples  I  am  able  to  add  my  own  case,  recorded  in  the  section  of  thii 
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volume  devoted  to  the  subject  of  "  Enlarged  lymphatic  jflands  of  the 
neck ; "  and  also  the  case  of  death  from  the  same  cause  in  the  practice 
of  the  late  Professor  Alden  March,  of  Albany,  N.  Y.  In  this  latter 
exaTiiple,  also,  the  accident  occurred  while  removing  a  tumor  from  the 
neck,  and  when  the  operation  was  nearly  completed.  The  patient  died 
in  a  few  moments.  My  own  patient  was  saved.  In  the  section  of  this 
volume  just  referred  to,  I  have  explained  the  manner  in  which  tlie  air, 
as  it  appeared  to  me,  was  permitted  to  enter  the  vein,  when,  in  the  last 
steps  of  the  operation,  the  tumor,  being  attached  to  the  outer  wall  of 
the  vein,  was  lifted,  thus  separating  the  outer  from  the  inner  wall,  and 
causing  an  opening  which  was  plainly  visible  during  the  moment  pre- 
ceding the  gush  of  blood. 

The  local  signs  which  indicate  the  admission  of  air  are  a  peculiar 
gurgling  sound,  in  my  own  case  resembling  the  sound  produced  by 
pouring  water  from  a  bottle.  It  is  described  by  others  as  hissing, 
sucking,  or  gurgling;  and  bubbles  of  air  have  been  seen  escaping 
from  the  wound. 

The  constitutional  effects  are  sudden  prostration,  an  expression  of 
aiarni  and  of  anxiety  in  the  countenance,  emban-assed  respiration, 
violent  and  irregular  action  of  the  heart,  followed  speedily  by  great 
feebleness  of  action.  Under  the  ear  there  may  be  observed  also,  some- 
times, a  churning  noise  synchronous  with  the  ventricular  systole,  and 
*•  the  hand  applied  to  the  chest  perceives,"  says  Gant,  "  a  peculiar  bub- 
bling, thrilling,  rasping  sensation,  produced  by  the  air  and  blood  being 
whipped  together  within  the  ventricle."  When  the  quantity  of  air  ad- 
mitted is  small,  the  patient  may  rally  and  recover ;  but  if  it  is  more 
considerable,  death  soon  takes  place  during  a  convulsive  struggle,  or 
while  in  a  condition  resembling  syncope.  Some  who  have  recovered 
from  the  immediate  effects  have  subsequently  died  from  pneumonia. 

The  immediate  cause  of  death  in  these  cases  is  supposed  to  be  the 
presence  of  air  in  the  pulmonary  vessels,  obstructing  especially  the 
capillaries,  and  thus  arresting  both  pulmonary  and  systemic  circulation. 
The  heart's  action  generally  continues  for  some  time  after  respiration 
has  ceased. 

The  conditions  or  circumstances  which  are  thought  to  predispose  to 
the  admission  of  air  into  veins  during  an  operation  are  the  following : 
Incision  of  a  lai'ge  vein  in  the  vicinity  of  the  heart,  and  especially  in 
the  lower  anterior  portion  of  the  neck,  where  these  vessels  experience 
a  reflex  pulsation.  Canalization  of  a  vein,  in  consequence  of  a  thicken- 
ing of  its  coats  by  morbid  dej)08it6,  or  in  consequence  of  fibrinous  in- 
tiltrations  into  the  adjacent  tissues,  or  owing  to  its  being  more  or  lesh 
embedded  in  a  solid  tumor ;  eitlier  of  which  circumstances  convert  the 
vessel  into  a  rigid,  uncolla])sing  tube.  Attachment  of  the  outer  wall  of 
the  vein  to  the  base  of  the  tumor,  so  that  in  lifting  the  latter  the  two 
Kralls  of  the  vein  become  drawn  asunder,  and  collapse  is  prevented  when 
Jie  blood  escapes.    Traction  made  upon  the  outer  wall  of  the  vein  by 
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the  forceps,  or  by  tension  of  the  overlying  structures,  or  a  deep  inspi 
ration  made  at  the  moment  of  dividing  the  vessel,  may  accomplish  the 
same  result. 

In  order  to  prevent  the  occurrence  of  this  serious  accident  the  sur- 
geon should  avoid,  if  possible,  the  wounding  of  large  veins  near  the 
trunk,  and  especially  in  the  neck  or  subclavian  region ;  the  parts  should 
be  kept  as  much  relaxed  as  is  consistent  with  the  safe  or  convenient  per^ 
f ormance  of  the  operation ;  when  a  tumor  is  lifted  for  the  purpose  of 
dividing  its  attachments  at  its  base,  the  relations  of  important  veins 
should  be  carefully  studied  before  the  incisions  are  made;  finally^ 
when  dissecting  in  certain  regions,  whenever  practicable,  pressure 
should  be  made  upon  the  cardiac  side  of  the  wound. 

Varioose  Veini.— Syn.  Varioei,  (R.  O.)  |  FhlebaotuiB. 

All  portions  of  the  venous  system  are  liable  to  varicose  enlargement, 
but  varicosities  occur  much  more  frequently  in  certain  veins  than  in 
others ;  as,  for  example,  in  the  superficial  veins  of  the  lower  extremities, 
especially  in  the  vena  saphena  interna;  in  the  left  spermatic  veins, 
constituting  varicocele ;  and  in  the  inferior  hemorrhoidal  veins,  consti- 
tuting hsemorrhoids.  Superficial  veins  are  more  often  thus  affected 
than  deep-seated  veins ;  of  the  latter,  dilatations  have  been  observed 
most  frequently  in  the  internal  jugular,  the  vena  azygos,  and  in  the 
veins  of  the  prostate  gland.  Occasionally  venous  dilatations  are  ob- 
served simultaneously  in  nearly  all  parts  of  the  body. 

Symptoms. — When  the  supei^cial  veins  of  the  lower  extremities 
become  varicose,  the  greatest  dilatation  is  usually  observed  along  the 
course  of  the  internal  saphena  and  in  the  neighborhood  of  the  knee ; 
the  dilatation  extending  downwai*ds  with  increasing  ramifications,  and 
terminating  upon  the  top  of  the  foot  in  a  leash  of  vessels ;  in  some 
cases  the  dilatation  extends  upwards  also,  along  the  thigh,  and  may  be 
traced  to  the  point  where  the  saphena  enters  the  crural  canaL  The 
condition  of  these  vessels  is  more  apparent  when  the  patient  is  in  the 
erect  posture ;  and  it  will  then  be  observed  that  tlie  dilatation  is  ex- 
ceedingly irregular,  presenting  at  certain  points  knob-like  projections, 
which  are  found  to  correspond,  for  the  most  part,  to  the  situations  of 
the  valves ;  they  are  also  usually  elongated,  in  consequence  of  which 
they  lie  here  and  there  in  tortuous  folds ;  to  the  finger  they  feel  less 
compressible  than  veins  in  a  normal  condition,  and  in  some  cases  they 
are  quite  hard,  and  perhaps  tender  to  the  touch,  indicating  coagulation 
of  the  contents,  and  the  coexistence  of  a  moderate  phlebitis. 

Patients  witli  varices  in  their  lower  extremities  experience  often  a 
sense  of  fulness  or  of  weight  while  standing,  and  sometimes  sensations 
of  numbness  or  of  actual  pain.  Eventually  also,  especially  in  the  case 
of  old  people  and  aniemic  women,  the  lower  extremities  become  oedem- 
atous.     But  one  of  the  most  serious  and,  uufortunately,  not  infrequent 
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reealts  of  varicoee  veins  in  the  leg  is  the  "  varicose  nicer."  At  first  the 
Bkiu  in  the  lower  part  of  the  limb,  and  generally  near  the  ankle,  assumes 
a  leaden  or  coppery  hue ;  slight  vesications  then  occur,  sometimes  ac- 
companied with  eczema,  and  finally  an  ill-conditioned  ulcer  is  formed^ 
which  is  pi-one  to  extend,  and  is  often  exceedingly  difticult  to  cure.  In 
rare  examples  one  of  the  veins  is  suddenly  ruptured  during  some  vio- 
lent effort ;  an  accident  which  may  happen  even  before  ulceration  haa 
taken  place. 

Causes. — The  causes  of  varix  in  veins  are  general  or  predisposing, 
and  locaL  The  most  constant  predisposing  cause  is  age,  since  tliis  con- 
dition is  almost  never  seen  in  infancy  or  childhood,  rarely  in  early  man- 
hood, but  veiy  frequently  in  middle  and  advanced  life.  It  is  more  com- 
mon in  women  than  in  men.  Habitual  intemperance,  inducing  a  gen- 
eral relaxation  and  feebleness  of  the  system,  and  probably  whatever 
tends  to  impoverish  the  blood  and  impair  the  tone  of  the  system,  are 
also  equally  predisposing  causes.  In  some  cases  of  general  varix  the 
condition  of  the  heart,  or  of  the  whole  circulatory  and  organic  nervous 
•ystems,  appears  to  be  especially  responsible. 

Tlie  local  causes  are  whatever  obstructs  or  offers  an  impediment  t(k 
the  free  return  of  the  blood  through  the  veins  ;  as,  for  example,  stand- 
ing for  a  long  time  or  excessive  walking,  wearing  garters,  the  pressure 
of  the  gravid  uterus,  enlargements  of  the  spleen  and  especially  of  the 
liver,  abdominal  tumors  of  any  kind,  faecal  accumulations  in  the  rectiun, 
and  violent  muscular  exertions,  which  latter  operate  by  compressing 
the  veins  and  causing  a  sudden  retrocession  of  their  contents. 

Pathological  Ck>nditions  of  the  Veins. — The  veins  are  sometimes 
simply  dilated,  or  the  dilatation  may  be  accompanied  by  an  actual  hy- 
pertrophy or  thickening  of  the  walls,  and  especially  of  the  outer  or 
fibrous  sheath.  In  most  cases,  however,  the  dilatation  is  accompanied 
with  marked  attenuation  of  all  the  coats ;  the  transverse  fibres  of  the 
middle  coat  become  separated  at  certain  points,  and  the  internal  mem- 
brane is  permitted  to  press  outwards,  forming  thus  irregular  projec- 
tions upon  the  sides  of  the  canal,  and  in  some  cases  considerable  pouches 
exceeding  in  size  the  diameter  of  the  original  vein ;  these  pouch-like 
protrusions  are  found  especially  in  the  neighborhood  of  the  valves.  The 
inner  coat  presents  after  a  time  longitudinal  strisB  or  fissures;  the 
valves  are  attenuated,  stretched  asunder,  and  often  rent,  affording  little 
or  no  support  to  the  colunm  of  blood  above.  While  these  changes  are 
in  progress  the  veins  increase  in  length  in  an  equal  proportion  to  their 
increase  in  diameter,  so  that  they  assume  a  toi-tuous  course,  and  even 
oeconie  convoluted  upon  themselves.  Occasionally  the  veins  furnish 
evidence  that  they  Imve  been  the  seats  of  inflammatory  action,  and 
the  bloou,  coagulated  and  mingled  with  fibrin,  blocks  up  the  channel 
eompletely. 

Phleboliths,  or  small  concretions  of  fibrin  and  other  elements  of 
the  bloody  are  occasionally  found  in  varicose  veins.     I  have  met  with 
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them  Bcveral  tiines  in  varices  of  the  legs ;  and  recently  I  have  seen  a 
case  in  which  the  presence  of  a  ''  vein  stone "  caused  so  much  inoQD- 
venience  as  to  render  its  extrpation  necessary.  They  seldom,  however, 
attain  a  size  larger  tlian  a  pea,  and  they  usually  occasion  very  little  at 
no  inconvenience. 

Treatment. — ^Varicose  veins  which  do  not  occasion  serious  incon- 
venience, in  whatever  part  of  the  body  they  may  be  situated,  do  not  de 
mand  or  justify  operative  interference.  Veins  are  probably  under  all  cir- 
cumstances more  liable  to  diffuse  inflammation  than  arteries,  but  it  would 
seem  that  when  in  a  state  of  varicosity  tliis  predisposition  is  notably  in- 
creased. The  accidents  resulting  from  attempts  to  obliterate  veins  are 
not,  according  to  my  experience,  frequent,  yet  they  are  sufliciently  com- 
mon  to  admonish  us  not  to  make  the  attempt  except  where  there  is 
some  urgent  necessity. 

In  the  case  of  varicose  veins  of  the  lower  extremities,  having  as  far 
as  possible  ascertained  and  removed  the  existing  causes,  we  ought  to 
give  support  to  the  vessels  by  a  well-adjusted  roller,  or  by  an  elastic  or 
laced  stocking.  The  latter,  especially,  will  often  afford  to  the  patient 
great  comfort. 

The  operations  which  have  been  suggested  and  practised  for  & 
radical  cure  of  varices  are  numerous ;  but  they  have  all  one  conmnon 
purpose,  namely  the  obliteration  of  the  veins.  Mr.  Travers  and  others 
affirm  that  veins  which  have  been  ligated  undergo  repair  without  adhe- 
sive inflammation.  It  matters  very  little,  however,  whether  this  state- 
ment can  be  sustained  or  not,  since  the  possibility  of  a  diffuse  phlebitis  is 
established,  and  this  result  is  equally  liable  to  ensue  whether  the  occlu- 
sion be  effected  by  pressure  made  by  means  of  metallic  clamps,  by  cau- 
terization, by  in(jision,  by  ligation,  by  electrolysis,  or  by  injection ;  but  of 
all  these  methods,  that  most  recently  suggested,  namely,  the  injection  of 
solutions  of  the  persulphate  of  iron,  is  most  dangerous,  since,  in  addition 
to  the  ordinary  hazards  of  phlebitis,  it  adds  the  greater  danger  of  ad- 
mission of  irritating  fluids  into  the  circulation,  and  of  embolism.  Al- 
ready the  operation  has  caused  death  by  one  or  both  of  these  latter  ac- 
cidents. It  is  probable,  also,  that  injection  is,  of  all  the  methods  hither- 
to proposed,  the  least  reliable  for  a  permanent  occlusion  of  the  vessels. 

There  is  an  apparent  necessity  for  a  further  remark  before  describing 
the  surgical  expedient  to  which  I  have  hitherto  in  most  cases  resorted, 
namely,  that  all  surgical  operations  for  the  relief  of  varicose  veins 
in  the  extremities,  as  indeed  in  most  other  parts  of  the  body,  can  be 
considered  only  as  palliatives.  They  seldom  or  never,  at  least  in  the 
case  of  the  lower  extremities,  effect  a  complete  or  radical  cure.  When- 
ever it  becomes  necessary  to  operate  for  varic^es  of  the  legs,  so  large  a 
number  of  the  anastomosing  vessels  are  involved,  both  superficial  and  deep- 
seated,  that  the  obliteration  of  any  more  than  a  fraction  of  the  whole' 
is  simply  impossible,  and  certainly  would  not  be  attempted  by  any  dis- 
creet surgec  n.     We  only  propose,  therefore,  to  arrest  the  current  of  blood 
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through  a  few  of  the  largest  and  meet  troublesome  vessels,  so  as  to  ren* 
der  the  couditiou  of  the  patient  thenceforward  more  comfortable. 

The  mode  of  procedure  which  I  have  hitherto  practised  is  as  fol- 
lows : — The  patient  standing  erect  so  that  the  veins  may  become  con- 
gpicuouSy  with  a  camers-hair  peucil  moistened  with  the  tincture  of  iodine, 
the  situation  of  the  largest  is  marked  out,  and  these  are  generally  those 
situated  in  the  neighborhood  of  and  below  the  knee.  The  patient  is 
then  placed  in  the  horizontal  position,  a  vein  is  lifted  with  the  finger 
and  thumb,  and  a  pretty  large  needle  is  passed  under  it,  carrying 
a  strong  silk  thread.  A  pledget  of  lint  is  now  laid  upon  the  integu- 
ment, over  the  vein,  and  tlie  ligature  is  tied  firmly  over  the  pledget  of 
lint,  including  of  course  the  vein  and  integument.  A  second  ligature 
is  passed  in  a  similar  manner  about  one  or  two  inches  from  the  first, 
and  tied  in  the  same  way.  These  ligatures  are  repeated,  in  most  cases, 
from  eight  to  ten  times,  including  all  of  the  most  prominent  vessels. 
A  large  poultice,  made  of  flaxseed,  is  then  applied  over  all  the  portions 
of  the  limb  through  wliich  ligatures  have  been  passed,  and  the  patient 
is  left  in  bed.  By  tlie  fifth  or  sixth  day  the  poultices  are  removed 
and  the  limb  dressed  with  simple  cerate,  but  the  decubitus  is  continued. 
The  ligatures  are  left  a  day  or  two  longer,  when  they  will  be  found  to 
have  made  their  way  out  through  tlie  vein  and  skin  by  ulceration,  or  if 
tliis  has  not  happened,  they  can  be  cut  and  removed.  It  is  not  prudent 
even  now  to  permit  the  patient  to  rise,  nor  for  a  few  days  later,  since 
the  occlusion  of  the  veins  is  too  recent  to  render  it  certain  that  tliey 
will  not  reopen.  If  the  patient  remains  in  bed  three  weeks,  with  the 
limb  during  the  latter  portion  of  this  time  inclosed  in  a  roller  applied 
moderately  tight,  a  larger  proportion  of  the  vessels  will  be  found  to 
have  become  obliterated,  and  this  to  a  greater  extent  than  if  these  pre- 
cautious are  omitted ;  and  even  when  he  leaves  the  bed,  the  laced 
stocking  or  the  bandage  should  be  worn  for  some  time  al.\r,  and  per- 
haps it  may  be  necessary  to  continue  their  use  during  the  ren.  Mnder  of 
active  life. 

Inflammation  of  the  Veina.    Byn.— Phlebitis,  (R.  O.) 

Causes. — The  usual  local  causes  of  phlebitis  are  contusions,  lacera- 
tions, punctures,  or  incisions;  in  short,  all  injuries  and  lesions  of  veins 
are  liable  to  be  followed  by  inflammation  of  their  qoslUj  but  in  most 
cases  the  inflanmiation  is  limited  to  tlie  neighborhood  of  the  parts  which 
have  suflFered  injury,  and  is  too  insignificant  to  attract  attention  or  to 
demand  c^^nsideration.  In  other  and  exceptional  cases  the  persistence 
of  the  source  of  irritation,  the  foulness  of  the  wound  or  the  presence  of 
a  constitutional  dyscrasy,  such  perhaps  as  is  usually  present  in  cases  of 
erj'sipelas,  increases  tlie  activity  of  the  inflammation  and  encourages  its 
extension  beyond  the  ordinary  bounds. 

Inflammation  of  the  veins  may  occur  as  an  idiopathic  affection,  in- 
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dependent  of  any  lesion ;  as  from  exposure  to  cold,  as  sequel®  oi 
fevers,  or  from  various  other  causes  affecting  the  general  system.  It 
has  already  been  observed  that  a  condition  of  varicosity  of  the  veins 
sometimes  induces  inflammation  of  their  coats.  From  whatever  cause 
idiopatliic  phlebitis  results^  it  is  most  frequently  observed  in  the  veins 
of  the  lower  extremities.  It  is  also  in  most  cases  self-limited  in  its 
character  and  seldom  entails  serious  consequences. 

Varieties  of  Traumatic  Inflammation  of  the  Veins. — Traimiatic 
inflammation  of  the  veins  has  been  divided  into  three  varieties;  namely, 
the  adhesive,  the  suppurative,  and  the  diffuse. 

Adhesive  Phlebitis — Gruthrie  has  denied  the  existence  of  adhesive 
phlebitis.  There  is  much  reason  to  suppose  that  adho^ive  inflammation 
of  the  inner  Coat  of  a  vein  is  a  rare  event,  but  there  is  no  satisfactory 
evidence  that  it  never  occurs.  Adhesive  inflammation  of  the  two  out^er 
coats  is  however  a  frequent  and  well-recognized  condition.  When  super- 
ficial veins  are  the  seats  of  adhesive  inflammation,  they  feel  hard  and 
knobby,  the  enlargements  occurring  chiefly  in  the  situation  of  the 
valves ;  they  are  tender  to  the  touch,  and  the  overlying  tegumentary 
coverings,  having  become  involved  in  the  inflammatory  action,  assume 
often  a  reddish  or  a  reddish-purple  color.  When  the  superficial  veins 
of  the  lower  extremities  are  alone  implicated,  a  moderate  oedema,  witli 
a  sense  of  weight,  accompanied  sometimes  with  a  degree  of  numbness 
and  occasional  pains,  constitute  the  remaining  local  phenomena.  Some 
general  febrile  disturbance  is  also  usually  present,  which  sustains  a 
pretty  exact  proportion  to  the  degree  and  extent  of  the  local  symptoms. 

In  case  of  adhesive  phlebitis  occumng  in  deep-seated  vessels,  as  for 
example  in  the  larger  pelvic  or  femoral  veins,  cedema  of  the  limb  be- 
comes the  most  prominent,  as  Jt  is  usually  the  earliest  local  symptom; 
the  oedema  pervading  all  portions  of  the  areolar  structure,  and  causing 
great  and  universal  enlargement  of  both  the  leg  and  thigh.  The  sur- 
face assumes  a  marble-white  color  and  pits  deeply  under  pressure. 

Suppurative  Phlebitis. — Tliis  term  is  employed  to  designate  a  con- 
dition which  might  properly  be  regarded  as  one  stage  or  variety  of  ad- 
hesive phlebitis,  in  which  the  inflammation  results  in  circumscribed 
suppuration ;  the  canal  of  the  vessel  becoming  closed  on  either  side  of 
a  coagulated  mass  of  blood,  and  a  small  abscess  forming,  in  most  cases 
in  the  neighborhood  of  some  of  the  valves.  Venous  abscesses  thus 
formed  seldom  break  through  the  barriers  of  clot  and  adhesive  material 
which  nature  has  interposed,  or  empty  themselves  into  tlie  venous 
canals  ;  but,  like  abscesses  originating  in  other  structures,  they  usually 
approach  the  surface  of  the  integument,  in  which  direction  they  open 
spontaneously,  or  they  may  be  evacuated  by  the  knife. 

In  some  cases,  however,  the  adhesive  plug  is  disorganized  or  gives 
way  in  the  direction  of  the  current  of  blood,  and  that  series  of 
symptoms  is  then  likely  to  ensue  which  we  denominate  pysemia.  The 
occurrence  of  this  grave  accident  is  usually  announced  by  the  sudden 
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acce6sion  of  rigors,  by  a  feeble  and  rapid  pulse,  accompanied  with  nau- 
sea, prostration,  copious  sweats,  and  other  symptoms  of  purulent  infec- 
tion. Whether  the  toxaemia  is  due  to  the  admission  of  pus-globules,  as 
such,  into  the  general  circulation,  or  to  the  admission  of  disintegrated 
or  gangrenous  fibrin,  or  of  other  elements  of  the  decomposed  blood,  is 
not  in  the  present  connection  a  matter  of  practical  importance ;  and  we 
shall  therefore  omit  its  discussion,  only  remarking  tliat  the  presence  of 
pus  in  the  blood  is  known  to  be  a  rare  event,  and  that  most  recent 
writers  upon  this  subject  are  disposed  to  deny  its  agency  in  the  produc 
tion  of  pysemia. 

Diffuse  Phlebitis — Diffuse  phlebitis  bears  the  same  analogy  to  adhe- 
sire  phlebitis  that  erysipelatous  inflammation  of  other  structures  does  to 
acute  phlegmon.  It  occurs  most  often  in  pei'sons  suffering  under  ca- 
chexia, or  whose  constitutional  vigor  is  in  some  way  greatly  impaired. 
It  is  characterized  by  the  rapid  extension  of  the  inflammatory  action 
along  the  course  of  tlie  vessels,  unaccompanied  with  coagulation  of  the 
blood,  BO  that  the  veins  seldom  have  the  cord-like  feel  described  as 
characteristic  of  the  adhesive  variety.  The  general  symptoms  are  early 
announced,  and  are  of  a  grave  character ;  such  as  a  feeble,  fluttering 
pulse,  a  brown  and  dried  tongue,  total  loss  of  appetite,  nausea,  diar- 
rhoea, and  delirium,  indicating  the  lowest  and  most  fatal  form  of  ataxic 
fever. 

Treatment. — In  all  the  forms  of  acute  phlebitis,  absolute  rest  in  the 
recumbent  posture  must  be  enjoined.  Open  and  suppurating  wounds 
must  be  kept  clean,  and  treated  with  soothing  poultices  medicated  with 
carbolic  acid,  or  some  of  the  well-known  antiseptics.  Unless  the  tem- 
perature of  the  parts  affected  is  i)retematurally  lowered,  or  the  general 
symptoms  indicate  great  prostration,  moderately  cool,  evaporating  lotions 
should  be  applied  constantly  over  the  course  of  the  affected  vessels.  In 
other  cases  warm  fomentations  may  be  preferred.  In  tlie  acute  and 
adliesive  forms  one  or  more  brisk  saline  cathartics  will  generally  prove 
useful;  but  in  the  suppurative  form,  when  pyaemia  is  announced,  and 
in  diffuse  phlebitis,  stimulants,  tonics,  and  nutrients  can  alone  be  re- 
lied upon  to  sustain  the  system  during  the  period  required  for  the  elimi- 
nation of  the  poison. 

Section  4. — ^Lesions  of  the  Lymphatic  System. 

Inflammation  of  the  Ij3rmphaUo8.    Syn. — ^Lyinphatitis ;  angeioleuoitls. 

Causes. — ^Lymphatitis  occurs  most  often  in  persons  of  a  strumous 
or  lymphatic  temperament ;  but,  independently  of  any  cognizable  con- 
stitutional peculiarity,  certain  persons  seem  especially  prone  to  inflam- 
mation of  the  lymphatics  from  slight  provocations.  A  trifling  injury 
inflicted  upon  the  foot  or  toes  may  cause  an  inflammatior  which  will 
be  propagated  along  the  course  of  the  absorbents,  and  be  mdicated  in 
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the  groin  by  a  swelling  of  one  or  more  of  the  lymphatic  glands.  Tlie 
prick  of  a  pin,  or  an  abrasion  of  the  skin  upon  the  fingers^  may  give 
rise  to  inflammatory  engorgements  of  the  axillary  glands.  In  a  large 
number  of  the  cases  of  serious  or  fatal  lymphatitis,  occasioned  by 
wounds  or  other  local  injuries,  which  have  come  under  my  notice,  the 
original  lesions  were  of  the  most  simple  character ;  such  as  a  wound  in 
the  integument  of  the  knee  made  by  a  small  carpet-tack,  or  the  punc- 
ture of  the  finger  by  a  pocket-knife.  It  seems  probable  that  in  these 
cases  the  imprisonment  of  a  small  amount  of  pus  or  of  decomposed 
animal  structure,  and  as  a  consequence  a  genuine  septicaemia,  ought  tf 
be  regarded  as  responsible  for  the  fatal  results.  But  the  most  frequent 
examples  of  lymphatitis  are  ivom  womids  which  are  known  to  convey 
a  toxic  influence,  such  as  autopsy  wounds,  wounds  inflicted  by  venom- 
ous insects,  serpents,  etc. 

Symptoms. — Inflamed  lymphatics,  when  superficial,  present  a  red- 
dish-purple color,  not  unlike  that  which  indicates  the  course  of  an  in- 
flamed vein ;  but  the  color  is  generally  more  inclined  to  purple,  tlie 
lines  are  narrower,  more  numerous,  more  tortuous,  and  anastomose 
more  freely.  Like  inflamed  veins,  they  may  feel  indurated  and  cord- 
like,  but  they  are  easily  distinguished  in  that  they  are  much  smaller. 
The  oedema  is  usually  limited  to  the  subcutaneous  areolar  tissue  when 
the  superficial  lymphatics  alone  are  involved.  When  deep-seated 
lymphatics  are  inflamed  the  whole  limb  may  become  enlarged  and 
osdematous,  as  in  cases  of  deep-seated  inflammation  of  the  veins; 
but  whichever  set  of  lymphatic  vessels  is  implicated,  a  tegumentary 
erysipelatous  blush  is  an  earlier  and  more  constant  attendant  than  in 
cases  of  phlebitis,  and  the  integument  presents  usually  a  more  brawny 
feel. 

Most  cases  of  lymphatitis  terminate  in  the  course  of  a  few  days  in 
resolution,  leaving  often  a  certain  amount  of  induration  of  the  lymphat- 
ics, with  enlargement  and  induration  of  the  adjacent  lymphatic  glands. 
In  other  examples  the  inflammation  terminates  in  the  suppuration  of 
one  or  more  glands ;  and  in  a  majority  of  these  cases  it  is  either  the 
superficial  inguinal  or  the  axillary  which  suppurate.  More  rarely  sup- 
puration takes  place  in  the  course  of  the  lymphatics  themselves  in  a 
manner  analogous  to  what  has  been  described  as  occurring  in  tlie  veins, 
fonning,  in  the  case  of  the  superficial  vessels,  small  pustular  elevations 
here  and  there  in  the  course  of  these  vessels,  and  in  the  case  of  the 
deeper  vessels  giving  rise  to  larger  and  sometimes  enormous  collections 
of  pus. 

Finally,  in  the  gmver  examples,  the  symptoms  of  pyrexia,  which  are 
nearly  always  present  in  some  degree  in  all  cases,  assume  a  low  ady 
namic  character,  with  all  the  signs  of  pysemic  infection. 

Treatment. — The  constitutional  treatment  is  generally  m  these  oases 
of  primary  importance,  and  will  be  indicated  by  the  condition  of  the 
system,  the  natui'c  of  the  exciting  cause,  and  the  symptoms  winch  may 
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be  I  j*e6ent    When  these  latter  assume  an  adjnamio  type  the  ti^eatment 
can  only  be  sustaining. 

The  local  treatment  consists  in  rest,  the  application  of  warm,  soothing 
fomentations,  the  free  incision  and  debridement  of  strangulated  tissues^ 
and  the  early  evacuation  of  purulent  or  gangi-enous  collections.  The 
importance  of  tliis  latter  indication  caimot  be  too  strongly  impressed 
npon  the  mind  of  the  surgeon ;  and  inasmuch  as  the  pus  often  forma 
very  rapidly  in  the  areolar  tissue  beneath  the  brawny  skin,  through 
which  fluctuation  caimot  easily  be  detected,  tiiere  should  be  instituted 
from  an  early  period  daily  and  careful  examinations,  in  order  that  it 
may  be  removed  as  soon  as  it  is  formed.  Unless  this  is  done,  extensive 
strangulation,  with  sphacelation  of  large  portions  of  the  limb,  is  likely 
Ij  bring  the  case  to  a  speedy  and  fatal  termination. 

Inflammation  of  the  Lymphatic  Glands.    Syn.  Adenitia. 

Allusion  has  already  been  made,  when  speaking  of  inflammation  of 
the  lymphatic  vessels,  to  the  frequent  occurrence  of  inflammation  of 
lymphatic  glands  from  slight  injuries  inflicted  upon  parts  quite  remote. 
In  a  certain  proportion  of  these  cases,  there  is  reason  to  suppose  that  a 
morbid  material  has  been  conveyed  directly  to  the  glands  without  caus- 
ing any  inflammatory  disturbance  in  the  vessels  through  which  it  has 
been  transmitted.  This  happens  very  commonly  in  case  of  the  recep- 
tion of  syphilitic  virus,  and  in  many  examples  of  poisons  received  from 
dissection  wounds ;  but  in  a  majority  of  examples  in  which  the  virus 
possesses  considerable  activity  the  lymphatic  vessels  are  primarily  af- 
fected, and  the  glands  only  become  finally  implicated  by  continuity  of 
structure.  In  either  case  the  virus,  or  materies  morhi^  is  liable  to  be 
arrested  and  detained  in  the  glands,  causing  thereby  speedy  engorge- 
ment, and  provoking  not  unfrequently  suppuration,  which,  when  it 
occurs,  often  terminates  the  progress  of  the  inflammatory  action  towards 
those  blood-vessels  into  which  the  lymphatics  finally  debouch.  These 
facts  afford  conclusive  evidence  that,  whatever  physiological  purpose 
the  lymphatic  glands  may  subserve,  they  occupy  a  very  impoitant  posi- 
tion in  their  relations  to  that  large  class  of  maladies  whose  existence 
is  dependent  upon  the  introduction  of  noxious  materials  into  the  blood. 
They  constitute  a  series  of  outward  defences  against  the  approach  of 
enemies  toward  the  citadel.  We  have  no  cause  for  regret,  therefore, 
when  the  contest  is  made  in  the  glands  and  suppuration  ensues,  since 
in  this  manner  we  may  hope  tliat  the  virus  will  be  thrust  out.  It  need 
scarcely  be  said,  however,  that  the  suppuration  of  a  lymphatic  gland  does 
not  always  arrest  the  progress  of  the  poison.  In  the  case  of  the  reception 
of  syphilitic  virus  into  the  lymphatic  vessels,  preceded  or  accompanied 
by  a  genuine  chancre,  suppuration  of  a  gland  occasionally  ensues,  with- 
out giving  to  the  patient  immunity  against  a  constitutional  infection; 
and  in  oUier  cases  of  inflammation  of  these  vessels  due  to  traumatic  Of 
13 
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Other  causes,  one  gland  after  .anotlier  yields  to  the  suppurative  acticL^ 
and  the  general  system  derives  no  apparent  benefit  from  the  de2)nratioa 
In  some  of  these  cases  protection  is  not  gained  by  the  suppiu'ation,  be 
cause,  although  the  gland  may  be  tlie  seat  of  a  pretty  active  inflamma^ 
tion,  the  pus  may  have  formed  only  in  the  connective  tissue  wholly  out 
side  of  the  lymphatic  vessels  which  compose  in  part,  if  not  altogether, 
the  proper  gland  structure.  In  other  cases  the  poison  is  too  subtle  or 
too  virulent  to  l>e  thus  arrested ;  and  in  still  other  cases  the  engorge- 
ment and  suppuration  of  the  glands  are  only  indications  of  the  uni- 
vei'sal  diffusion  of  the  virus,  tlie  suppuration  representing  a  retroactive 
influence. 

Treatment. — Whenever  the  inflammation  is  due  to  some  purely 
local  cause,  such  sa  an  unhealthy  or  foul  sore,  or  a  fragment  of  dead 
bone,  or  other  foreign  and  irritating  substance  at  tlie  seat  of  primary  le- 
sion, attention  must  first  of  all  be  directed  to  the  removal  of  these  palpable 
sources  of  disturbance.  Most  often  the  inflamed  gland  is  situated  at 
some  point  in  the  extremities  where  flexion  land  extension  are  the  most 
free,  as  for  example  in  the  groin  or  axilla,  and  the  patient  scarcely 
needs  to  be  uistructed  as  to  the  importance  of  rest  in  securing  an  abate- 
ment or  retardation  of  the  inflammatory  action.  As  local  applications, 
warm  and  emollient  poultices,  or  dressings  of  simple  cerate,  are  in  most 
cases  useful  and  appropriate. 

While  on  the  one  hand  the  application  of  blisters,  of  the  tincture  of 
iodine,  and  of  other  external  stimulants,  or  as  they  are  generally  des- 
ignated "  absorbents  "  and  "  discutients,"  has  in  many  instances  greatly 
aggravated  the  local  inflammation,  and  in  a  manner  so  palpable  as  to 
leave  no  possible  room  for  doubt ;  on  the  other  hand  I  have  never  had 
any  evidence  worthy  of  acceptance  that  these  agents  have  in  a  sin- 
gle instance  dispersed  these  swellings.  I  would  not  think  it  worth 
while  to  call  in  question  their  efficacy,  and  especially  the  efficacy 
of  the  tincture  of  iodine,  so  much  employed  in  these  and  all  other 
varieties  of  tumefactions,  when  a  placebo  is  required  to  amuse  the 
patient  until  nature  effects  the  cure,  or  until  the  diagnosis  is  better 
made  out,  except  that  their  application  to  inflamed  lymphatic  glands 
is  in  most  cases  an  act  of  cruelty  which  the  supposed  exigency-does 
not  justify. 

Crushing  and  continued  pressure  as  a  means  of  removing  acute  glan- 
dular engorgements,  more  mischievous  even  than  vesicants  or  discu- 
tients,  have  ])robably  done  less  harm,  inasmuch  as  they  were  received 
with  more  distrust,  and  have  met  with  a  more  speedy  judgment  and 
condemnation. 

When  pus  has  formed  it  should  be  early  evacuated  in  order  to  abridge 
the  sufferings  of  the  patient,  and  to  prevent  the  infiltration  of  the  pus 
Into  the  adjacent  areolar  tissue. 

The  appropriate  constitutional  treatment  consists  mainly  in  the  reg 
nlatiou  of  the  diet,  or  in  the  exhibition  of  a  single  saline  cathartici 
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except  in  so  fer  as  the  a£Fection  depends  upon  a  peculiar  dyscrasy, 
or  the  presence  of  some  peculiar  poison  in  the  blood.  A  consider- 
ation of  tliese  latter  conditions  is  reserved  for  other  portions  of  this 
treatise. 


CHAPTER  XT, 

ANEURISM. 
Syn, — Anenryima,  (R.  O.)     True  AneuxiflB. 

Section  1. — General  CoNsroERAxioNs 

Surgical  writers  have  not  agreed  in  their  classification  and  nomen- 
clature of  aneurisms.  I  shall  adopt  the  method  which  I  have  been 
accustomed  to  follow  in  my  teaching,  as  being  that  which  appears  to 
me  most  natural,  and  to  possess  the  most  clinical  value. 

A  tnie  aneurism  is  a  blood-sac  or  timior  formed  by  an  expansion  of 
one  or  more  of  the  coats  of  an  artery,  and  which  communicates  with 
the  interior  of  the  artery.  Hereafter  the  term  "  aneurism "  will  be 
employed  exclusively  to  denote  this  condition. 

Cirsoid  aneurisms,  so  called,  are  not  included  under  this  definition. 
Although  they,  like  aneurisms,  are  formed  of  expanded  arterial  tunics, 
they  differ  in  so  many  points  relating  to  their  pathology,  history, 
symptoms,  and  treatment,  that  it  has  been  thought  proper  to  treat  of 
them  under  the  head  of  "  vascular  tumors,"  and  in  especial  connection 
with  "  aneurisms  by  anastomosis,"  to  which  latter  they  seem  to  bear  the 
closest  relationship. 

An  important  practical  division  of  aneurisms  is  into  fusiform  or  tu- 
bular, and  sacculated;  to  which  some  writers  have  added  dissecting. 

Causes. — Aneurism  occurs  most  frequently  between  the  ages  of 
thirty  and  fifty  years,  less  often  in  advanced  life,  and  still  less  often  in 
childhood  and  infancy.  Males  are  more  subject  to  aneurisms  than 
females.  Syphilitic,  gouty,  and  rheumatic  diatheses,  with  the  habitual 
use  of  alcoholic  stimulants,  are  also  regarded  as  predisposing  causes. 

The  remote  predisposing  causes  above  enumerated  give  rise  to  certain 
degenerations  of  the  arterial  tunics ;  which  degenerations  diminish  the 
elasticity  and  contractility  of  the  vessels,  lessen  their  power  of  resist- 
ance to  the  impulse  of  the  blood,  and  thus  it  happens  that  these  latter, 
become  in  their  turn  direct  predisposing  causes. 

Atheroma  is,  in  most  cases,  the  primary  pathological  condition  which 
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terminates  in  arterial  lesion.  Its  origin  is  not  detei  mined.  It  it 
believed,  however,  to  be  a  deposit  from  arterial  blood,  or  from  blood 
actively  oxygenated.  At  first  it  may  be  observed  as  slightly  colored  oi 
buffy  patches  or  striae  npon  the  inner  coat  of  the  artery,  thin,  soft,  and 
shining.  It  is  most  often  met  with  upon  the  inner  surface  of  the  arch 
of  the  aorta,  afid  of  the  first  diverging  branches. 

Successive  layers  of  atheroma  give  additional  thickness,  breadth,  and 
firmness  to  the  deposit ;  its  color  deepens,  and  its  attachment  to  the  inner 
coat  becomes  more  intimate.  Up  to  this  point  it  appears  to  be  a  vital 
process  of  re-enforcement.  Then  commence  the  processes  of  degenera- 
tion: the  inner  coat  disappears  in  the  atheroma;  the  middle  and  outer 
coats  atrophy,  and  in  some  cases  receive  molecular  deposits  of  fat-glob- 
ules; fatty  degeneration,  commencing  in  the  interior  of  the  consoli- 
dated mass,  extends  toward  the  inner  sarface,  a  lesion  is  soon 
established,  the  impact  of  the  blood  washes  away  the  detritus,  and  a 
sacculated  aneurism  is  begun.  In  the  case  of  a  tubular  aneurism  the 
atheromatous  deposits,  and  the  consequent  metamorphoses  and  degen- 
erations of  tissue,  are  less  localized,  so  that  a  diffused  expansion  precedes 
the  absolute  lesion  of  the  inner  coats. 

In  exceptional  cases,  instead  of  the  fatty  degeneration  of  the  athe- 
roma, as  above  described,  a  cai'tilaginous  or  calcareous  degeneration 
may  ensue,  or  these  several  processes  may  be  coincident. 

It  is  quite  probable,  also,  that  the  softening  of  the  arterial  tunics, 
which  attends  certain  stages  of  arteritis,  is  one  of  the  efficient  causes  of 
aneurisms  following  contusions,  sprains,  and  some  other  local  injuries. 

Vidal  observes  that  an  artery  may  become  aneurismal  in  consequence 
of  its  being  deprived  of  the  support  of  the  adjacent  tissues ;  as  where, 
by  abnormal  distribution,  it  approaches  too  near  the  surface.  In  cases 
where  a  large  number  of  aneurisms  occur  in  the  same  individual,  it  is 
probable  that  the  ganglionic  system  of  nerves  is  in  some  way  respon- 
sible. 

The  most  common  exciting  or  immediate  causes  are  contusions, 
strains,  and  violent  muscular  efforts. 

The  order  of  frequency  of  spontaneous  aneurisms  cannot  bo  stated 
very  absolutely ;  but  the  vessel  which  is  most  often  the  seat  of  aneu- 
rism is  the  aorta,  especially  the  ascending  portion ;  and  after  that  the 
thoracic  and  abdominal  portions.  The  popliteal  artery  is  next  most 
liable,  then  the  femoral,  the  primitive  carotid,  the  innominata,  the  sub- 
clavian, the  axillary,  and  external  iliac.  They  occur  frequently  at 
points  of  greatest  flexure  in  the  course  of  an  artery,  or  where  large 
branches  are  given  off,  indicating  the  effects  of  lorg-continued  and 
violent  impact  of  the  arterial  current 
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Syn. — AnamTima  Fualfonne^  (R.  O.)    Trna  Ansuilain,  ct 
Bioca,   Holmes  vid  othen;   Tabulmr)  OyUmdroid. 

This  fonu  of  aneurism  occurs  most  frequently  in  the  aorta ;  next  in 
pfiint   of  frequency   it    in   met   with 
in  the  iliac  and  femoral  arteries.     It  ""' 

is  formed  by  a  dilatation  of  all  the 
coatB  of  the  artery ;  the  eoata  also 
for  a  time  increase  in  thickness,  and 
the  whole  of  the  affected  imrtion 
■tif  the  artery  becomes  elongated. 
In  this  tatter  respect  it  resembles 
the  '■  cirsoid  aneurism."  Occasion- 
ally some  yui-tion  of  an  originally 
fusiform  aneurism  gives  way  more  or 
less  i-ompletely,  and  a  sacculated  an- 
eurism is  sujteradded.  Wliile  an  an- 
eurism retains  its  tubular  form  its 
progress  is  generally  slow,  and  its  ex- 
istence is  not  incompatible  with  the 
cffntiimance  of  life  for  many  years  ; 
but  when  it  as^unies  the  sacculated 
fomi,  by  lesion  of  one  or  more  uf  ita 
cuats,  its  [)r<:>gress  is  more  rapid. 

Baoculated  AiMiuiim.    Syn. — Auenrymu  Saocolatum,  (H.  O.) 

The  terra  "  sacculated  "  is  a|ii>lied  to  aneurisms  whose  form  is  oval, 
round,  or  sac-like,  and  whot^e  mouth  ^.^  j, 

or  channel  of  c/jmraunication  with  tlie 
artery  is  relatively  small.  It  may 
originate  directly  fi-om  an  artery,  or 
it  may  spring  from  the  walls  of  a  fusi- 
form aneurism,  in  the  manner  already 
described. 

It  is  {KMsible  that  an  aneurism  may 
l*e  sacculated  without  a  lesion  of 
either  the  internal  or  middle  coats  of 
the  artery;  that  is,  like  the  fusiform 
aneurism,  it  may  l>e  formed  by  a  dila- 
tation of  all  the  coats.  This  condi- 
tion, however,  can  never  obtain  except 
in  the  case  of  small  aneurisms,  and 
even  in  these  cases  its  occurrence 
must  be  regarded  as  altogether  excep- 
tional. In  almost  all  cases  one  or 
both  of  the  internal  coats  have  given 


198  A]S^EURISM. 

way.  and  the  sac  is  composed  only  of  the  external  coat,  witii  sacU 
adventitions  coverings  as  a  certain  degree  of  inflammatory  action  may 
have  provided. 

Dissecting  Aneurism.    Syn. — AnenryBma  Dissecans,  (R.O.) 

Up  to  the  present  time  this  accident  has  not  been  met  with  except  in 
the  aorta.  The  lesion  which  gives  rise  to  the  aneurism  occurs  most 
often  near  its  origin ;  but  it  has  been  found  as  low  as  the  bifurcation* 
A  rupture  of  the  internal  coat  takes  place,  allowing  the  blood  to  escape 
between  tlie  several  coats,  and  the  impulse  of  the  heart  now  drives  the 
blood  forward,  separating  the  tunics  until  at  some  point  sufficient  resist- 
ance is  encountered  to  cause  the  internal  coat  again  to  give  way,  when 
the  current  resimies  its  natural  channel.  The  length  of  the  abnormal 
channel  or  diverticulum  is  sometimes  not  more  than  a  few  inches.  1 
have  seen  it  nine  or  ten  inches  in  length,  with  several  secondary  open- 
ings. It  has  been  known  to  extend  to  the  axillary  and  popliteal  arto- 
jries.  Dr.  Peacock  observes  that  the  separation  always  takes  place  be- 
tween the  layers  of  the  middle  coat,  leaving  a  portion  of  the  muscular 
coat  external. 

A  short  diverticulum  may  exist  several  years  without  giving  rise  to 
very  urgent  symptoms ;  indeed,  it  is  probably  seldom  a  cause  of  deaths 
unless  the  artery  bursts  into  the  cavity  of  the  pericardium,  or  into  the 
areolar  tissue. 

Stmotnre  of  Aneurisms. 

The  number  and  condition  of  the  coats  composing  the  walls  of  an 
aneurism  will  vary  according  as  it  belongs  to  one  or  another  of  t 
varieties  described. 

Wlien  the  aneurism  is  composed  of  all  the  coats,  tlie  atheromatous 
patches  will  generally  be  found  scattered  over  various  portions  of  the 
inner  wall ;  but  when  it  is  formed  only  of  the  outer  coat,  as  happens  i» 
nearly  all  examples  of  sacculated  aneurisms,  no  such  appearance  of  the 
walls  can  be  observed. 

It  must  be  seen,  also,  that  fusiform  aneurisms,  lying  directly  in  the 
current  of  the  circulation,  cannot  detain  the  blood  sufficiently  to  cause 
a  separation  and  deposit  of  fibrin.  Sacculated  aneurisms,  on  the  other 
hand,  situated  in  some  sense  outside  of  the  direct  current,  receive  and 
detain  the  blood ;  as  a  result  of  which,  and  perhaps  in  consequence  of 
the  agitation  whicjli  it  undergoes  in  the  cyst,  the  fibrin  becomes  depos- 
ited  in  concentric  layers;  so  that  while  tlie  aneurism  is  enlarging  in  its 
circumference,  its  capacity  for  receiving  blood  may  be  stationary,  or  it 
may  actually  diminish ;  a  fact  which  suggests  the  method  in  which 
a  spontaneous  cure  luis  sometimes  been  effected,  and  which  explains  th^ 
gradual  loss  of  pulsation  in  the  aneurismal  tiunor  in  the  progress  of  it* 
growth.     Tliese  fibrinous  layers  are  observed  to  be  whiter,  tougher 
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Ktid  more  distinctly  lamellated  near  tlie  circumferance  of  tliu  snc.     Aa 

we  approach  the  centre  the  lameiite  are   more  loose  and   more   di»- 

;,  Bleared,  and  finally  can  scarcely  be  distinguished  from  the  hlood-clotJ 

vhich,  in  post-mortem  Bpecimena,  iisnally  oconpy  tlie  centra]  jitjrtion 

]  the  caWty. 

Tbe  c»Dtr&l  lamellae  are  ueually  stratified  in  such  a  manner  as  to 

dicate  the  direction  of  the  current  of  blood  tlu-ough  the  eac     No 

■•och  appearance,  however,  can  be  seen  in  the  outer  and  more  dcuolor- 

■  hed  'Uyeii;   and  it  has  Iwen  thonglit  that  these  latter  ought  to  be 

re^rdcd  as  jilaetic  effnsiona  from  the  coats  of  the  aneurismal  sac,  and 

not  AS  fibrinous  deposits  from  tlie  blood.     Hence,  Broca  terms  the  outer 

fibriuous  lainelliB  "  active  "  ctot,  in  contradistinction  to  the  more  central 

I  softer  clot,  which  is  termed   "passive."     The  latter  is  probably, 

t  often  but  not  always,  a  post-mortem  formation. 


Sytnptonu  and  DiagnoiU  of  Aneurism*. 

In  the  case  of  external  aiienri^me,  or  of  those  which  pertain  to  the 

fccxtremitiee,  the  symptoms  are  usually  such  as  lead  lo  prompt  recog- 

pBitStrti.     It  will  bo  proper,  always,  t»^  ascertain  wliether  there  is  any 

flyscrasy  in  the  system  predisposing  to  the  fatty  degenerations,  and  to 

exBRiine  otlier  portions  o£  the  body  for  atheroma  or  calcification  of 

arteries.     The  hietoiy,  also,  may  indicate  the  period  and  manner  of  its 

The  special  local  signs  are  those  of  a  tumor  situated  in  the  course 
of  an  artery  and  inseparable  from  it.  The  form  of  the  tumor,  except 
in  CAees  of  fusiform  aneurism,  is  oval  or  globular,  and  well  defined.  It 
is  slightly  compressible  and  elastic.  By  continual  and  pretty  firm  pres- 
sure, made  directly  npon  the  tumor,  its  size  may  be  sensibly  diminished. 
The  size  may  also  be  diminished  somewhat  by  elevation  of  the  limb, 
or  by  pressure  made  upon  the  artery  above  the  aneurism. 

The  most  pathognomonic  signs  of  an  aneurism  are,  however,  pulsa- 
tion and  bruit.  The  pulsation  differs  essentially  fi-om  that  caused  by  & 
•olid  tumor  resting  upon  an  artery.  In  the  case  of  the  solid  tumor  it 
is  lifting,  or  in  the  direction  of  a  line  drawn  from  the  centre  of  the 
artory  to  the  centre  of  the  most  salient  point  of  the  tumor;  while  in 
the  case  of  an  aneurism  it  is  expansive,  eccentric,  or  centrifugal,  being 
felt  with  almost  e^^nal  force  upon  all  points  of  the  circumference  of 
the  lunmr.  It  will  be  noticed,  also,  that  in  the  case  of  a  tumor  situated 
over  a  large  artery,  the  strength  pf  the  pulsation  is  usually  increased 
ill  pnjj>ortion  to  the  growth  of  the  tumor,  while  for  i-easons  already 
g!\T>n  tlie  reverse  is  generally  true  of  aneurisms. 

The  bruit  or  murmur  accompanies  the  pulsation,  and  is  caused  by 
ibe  friction  of  the  bhiod  upon  the  margins  of  tlie  opening  or  the 
moiitli  of  the  eac,  and  upnn  the  coagulated  or  fibrinated  contents,  and  by 
the  ricochetting  and  tumult  of  the  blood  after  contact  witli  the  walls  of 
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the  aac.  Like  pulsation,  it  is  generally  more  distinct  in  rec^ent  than  io 
old  aneurisms.  It  is  also  sometimes  rendered  more  distinct  by  eleva* 
don  of  the  limb,  when  the  sac  is  partially  emptied.  In  the  case  of 
large  aneurisms  we  frequently  observe  the  bruit  most  plainly  when  we 
place  the  ear  or  the  stethoscope  upon  the  course  of  the  artery  near 
where  it  enters  or  emerges  from  underneath  the  tumor.  The  bruit  is 
generally  louder  and  more  rasping  in  fusiform  than  in  sacculated 
aneurisms. 

The  symptoms  which  characterize  a  dissecting  aneurism  are  seldom 
sufficient  to  enable  the  surgeon  to  form  a  diagnosis  during  life. 

Most  of  the  cases  have  occurred  in  advanced  life,  and  were  associated 
with  disease  of  the  heart ;  and  in  a  few  examples  the  occurrence  of  the 
primary  rent  has  been  announced  by  a  sudden  pain,  by  a  diminution 
of  pulsation  in  the  branches  of  the  artery  affected ;  by  coldness,  and 
partial  loss  of  sensation  and  of  motion.  In  some  cases,  also,  there  has 
been  observed  characteristic  murmurs. 

Other  symptoms  pertain  to  aneurism,  according  as  it  is  situated  in 
one  or  another  portion  of  the  body,  and  according  to  its  size  and  com- 
plications; but  these  are  in  most  cases  due  alone  to  pressure,  or  to 
encroachments  upon  other  organs,  and  are  common  to  all  forms  of  mor 
bid  growths.  One  of  the  most  interesting  of  these  special  signs  is  the 
loss  of  voice,  or  the  hoarseness  and  spasmodic  respirations  caused  by 
the  pressure  of  a  thoracic  aneurism  upon  the  recurrent  laryngeal  nerve, 
and  which  has,  in  some  cases  which  have  come  under  my  notice,  fur- 
nished tlie  earliest  reasons  for  suspecting  the  existence  of  an  aneurism. 
In  a  case  of  aneurism  of  the  innominata  recently  presented  in  one  of 
my  wards  at  Bellevue,  death  was  plainly  due  to  a  spasm  of  the  rima 
glottidis  caused  in  this  manner. 

Spontaneous  Otzre  of  Aneuriflms. 

A  spontaneous  cure  of  an  aneurism  is  an  infrequent  event.  I  cannot 
pay  that  such  a  case  ever  came  under  my  notice,  but  numerous  well- 
attc«ted  examples  are  recorded. 

The  spontaneous  cure  may  be  brought  about  in  several  ways.  The 
pressure  of  the  aneurismal  tumor  itself  may  obstruct  the  entering  or 
emerging  arterial  current ;  a  fibrinous  clot  may  become  detached  and 
block  the  artery  as  it  emerges  from  the  aneurism  ;  the  aneurism  may 
inflame,  suppurate,  and  perhaps  slough  before  it  has  attained  sufficient 
size  to  cause  death  when  its  rupture  takes  place ;  but  by  neither  of 
these  processes  is  the  spontaneous  cure  most  commonly  effected.  The 
usual  method  has  already  been  intimated  when  considering  the  forma- 
tion and  structure  of  an  aneurism.  The  cure  is  efifected  in  most  cases 
by  the  «/wtdual  deposit  of  concentric  layers  of  tibrinated  "active" 
clot.  Iv  early  all  sacculated  aneurisms  exliibit  a  tendency  to  a  sponta- 
neous core  by  this  method,  but  unfortunately  aL  the  conditions  requi- 
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die  for  the  uniform  and  steady  deposit  of  the  acuve  clot  over  all 
points  of  the  circumference  of  the  sac,  and  for  its  maintenance  after 
the  deposit  has  taken  place,  are  so  seldom  present  that  a  spontaneous 
cure  by  even  this  method  rarely  occurs,  and  can  seldom  be  anticipated 
or  hoped  for. 

Treatment  of  Anenrlam  in  genermL 

The  treatment  of  aneurism  may  be  either  general  or  local.  Formerly, 
all  thoracic  and  abdominal  aneurisms  were  regarded  as  wholly  beyond 
the  reach  of  local  treatment ;  but  during  the  last  half  century  such  has 
been  the  progress  of  surgery  that  even  aneurisms  of  the  ascending  and 
descending  aorta  have  been  successfully  treated  by  strictly  surgical 
means.  It  is  true,  nevertheless,  that  in  a  large  proportion  of  viscera] 
aneurisms  general  treatment  constitutes  the  only  available  and,  per- 
haps, the  most  reliable  resource.  In  most  external  aneurisms,  also, 
general  therapeutics  properly  applied  may  contribute  eventually  to  the 
successful  result  of  the  local  measiu'es. 

€reneral  Treatment. — It  will  facilitate  our  understanding  of  the 
process  of  cure  by  constitutional  means,  and  greatly  simplify  our  for- 
mulas of  treatment,  if  we  premise  the  statement  that  our  purpose  is  to 
imitate  as  nearly  as  possible  the  process  by  which  a  spontaneous  cure  is 
most  often  effected;  namely,  to  encourage  the  formation  and  mainte- 
nance of  an  active  fibrinous  clot  To  this  end  we  seek  to  diminish 
the  force  of  the  heart,  to  place  the  aneurismal  sac  at  rest  in  a  position 
best  suited  for  the  prevention  of  arterial  engorgement  and  centrifugal 
presfiure,  and  to  modify  the  condition  of  the  blood  so  as  to  increase  its 
capacity  and  disposition  to  deposit  fibrin. 

First  in  point  of  importance  is  absolute  rest  in  the  horizontal  posture. 
The  value  of  this  means  cannot  be  over-estimated.  It  is  probable  that 
in  very  many  cases  of  reported  cures  by  internal  medication,  bleeding, 
etc.,  where  absolute  rest  was  also  enforced,  the  fortunate  result  was,  in 
fact,  mainly  due  to  the  latter. 

Bleeding  and  low  diet  constitute  the  essential  elements  in  the  treat- 
ment known  as  Valsalva's,  which  at  one  time  had  secured  for  itself  an 
onequalled  reputation.  As  often  happens,  the  disciples  of  this  method 
have  never  been  able  to  accomplish  as  much  as  did  their  master ;  a 
fa^  which  will  admit  of  two  explanations :  either  the  disciples  possess 
less  faith  and  observe  less  rigidly  the  rules  and  conditions  of  success,  or 
the  works,  including  the  failures,  of  the  master  have  not  received  a 
faithful  record. 

Valsalva,  by  repeated  small  bleedings  and  a  descending  scale  of  diet, 
brought  his  patients  down  gradually  to  a  condition  of  such  extreme 
ansemia  that  they  were  scarcely  able  to  raise  their  arms  in  bed ;  a  pro- 
cess well  calculated  to  abate  the  force  of  the  heart,  and  at  the  same 
time  to  actually  diminish  the  amount  of  blood-corpuscles  and  of  albu 
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men,  while  the  amount  of  fibrin  in  the  circulation  might  not  be  sensibly 
diminished.  The  relative  proportion  of  the  latter  being  therefore  in- 
creased, the  coagulability  of  the  blood  might  be  increased  in  the  same 
ratio.  Experiments,  however,  do  not  show  that  these  results  are  uni- 
form, and  it  is  far  from  being  established  that  we  can  by  this  method 
regulate  with  any  degree  of  certainty  the  amount  of  fibrin  in  tlie  blood 
or  insure  its  increased  coagulability. 

Digitalis,  veratrum,  and  aconite  are  sufticiently  capable  of  controlling 
the  action  of  the  heart  to  suggest  their  employment  as  agents  in  the 
cure  of  aneurisms ;  but  they  are  all  too  capricious  and  unmanageable  to 
permit  their  employment  in  adequate  doses  and  for  a  suflicient  length 
of  time.  Notwithstanding  a  eonsidoral>le  amount  of  testimony  in  favor 
of  these  agents,  it  must  be  admitted  that  they  are  at  the  same  time  lesa 
efiicient  and  more  hazardous  tlian  the  method  of  Valsalva. 

Gallic  and  tannic  acids,  ergotine,  and  the  acetate  of  lead,  have  been 
employed  in  obedience  to  certain  chemical  and  physiological  theories, 
but  they  have  hitherto  failed  to  secure  for  themselves  such  a  reputation 
as  would  entitle  them  to  a  further  trial. 

A  number  of  cases  of  thoracic  and  abdominal  aneurisms  have  been 
reported  as  cured,  and  others  as  having  been  sensibly  diminished  in 
size  by  the  use  of  the  iodide  of  potassium  in  doses  varying  from  fifteen 
to  thirty  grains  daily,  and  continued  several  weeks  or  months.  Balfour, 
of  Edinburgh  reports  fifteen  cases  treated  by  this  method,  in  twelve 
of  which  there  was  a  sensible  abatement  of  the  size  of  the  tumor,  and 
several  were  cured.  M.  Bouillaud  has  had  a  similar  experience,  having,, 
by  the  use  of  this  agent,  in  one  case,  effected  a  cure  of  a  carotid  aneurism. 
In  the  hands  of  most  surgeons,  however,  wlio  liave  resorted  to  this 
method  it  lias  proved  unsuccessful,  and  of  late  it  has  fallen  very  much 

into  disuse. 

liOoal  Treatment. — The  Ligature,  In  the  use  of  the  ligature  foi 
the  cure  of  aneurism  several  modes  have  been  practised,  which  may  be 
described  as  follows :  first,  ligation  of  the  artery  close  above  and  below 
the  sac ;  second,  ligation  near  the  sac  but  only  on  its  cardiac  side ; 
third,  ligation  near  the  sac,  and  only  on  the  distal  side ;  fourth,  ligation 
of  the  artery  on  the  cardiac  side,  but  remote  from  the  sac. 

Each  of  these  several  methods  possess  certain  advantages  which 
authorize  their  occasional  adoption ;  but  in  a  large  majority  of  cases  of 
true  aneurism  only  the  last  of  the  four  is  at  the  present  time  emplo^^gd- 

Ligation  of  the  Artery  dose  above  and  below  the  Sa^c — Method  of 
Antyllas, — This  was  the  method  of  operating  practised  by  ^Etius,  Paul 
of  yEgina,  Guy  de  Chauliac,  and  by  most  of  the  older  surgeons.  It  was 
variously  modified  by  different  surgeons,  and  especially  by  Antyllus,  by 
whose  name  the  method  is  usually  called.  The  operation  of  Antyllus 
was  as  follows :  Pressure  being  made  upon  the  artery  above  the  aneu- 
•ism,  to  control  as  far  as  i)os8ihle  its  circulation,  the  tumor  was  then 
incised  freely,  the  clots  turned  out,  and  ligatures  applied  both  above  and 
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below  the  aneurism ;  subsequently,  when  the  ligatures  had  completely 
eeparated,  the  aneurismal  tumor  itself,  or  whatever  of  it  might  remainf 
was  dissected  out. 

No  one  at  the  present  time  considers  it  necessary  to  remove  the  sac, 
but  in  other  respects  surgeons  occasionally  repeat  to-day  the  operation 
of  Antyllus.  It  is  almost  the  only  operation  practised  in  cases  of  trau- 
matic aneurisms,  as  has  already  been  shown ;  bat  for  several  reasons  it 
is  considered  inapplicable  to  true  aneurisms,  and  to  all  varieties  of 
EpoDtaneous  aneurisms. 

The  extensive  suppuration  which  inevitably  ensued  when  this  opera- 
tion was  practised,  in  the  case  of  large  spontaneous  aneurisms,  often 
proved  fatal ;  gangrene  of  the  limb  was  a  frequent  result,  partly  in 
consequence  of  the  intense  inflammation  which  was  apt  to  follow,  and, 
perhaps  not  unf  requently,  in  consequence  of  the  inclusion  of  impoiiant 
veins  and  nerves  in  the  ligature,  which  could  not  easily  be  avoided  ^ 
and  finally,  the  most  vital  objection  to  the  operation  as  applied  to  spon- 
taneons  aneurisms  was,  that  the  atheromatous  or  otherwise  diseased 
condition  of  the  arteries  in  the  vicinity  of  the  aneurism  rendered  a  sec- 
ondary hflemorrhage  almost  inevitable. 

In  the  case  of  spontaneous  aneurism,  however,  occurring  in  the  glu 
teal  region,  it  is  still  considered  by  many  surgeons  quite  as  safe  to  at- 
tempt the  application  of  the  ligature  in  the  wound  as  to  search  for  the 
internal  iliac.  Mr.  Syme  has  also  within  a  few  years  employed  this 
method  in  several  examples  of  spontaneous  axillary  aneurism,  with 
brilliant  success. 

Ligation  near  the  Sac  hut  only  on  its  Cardiac  Side.  Method  of 
And. — ^Having  occasion  to  treat  an  aneurism  in  a  missionary  of  the 
Levant,  Anel  applied,  on  the  30th  of  January,  1710,  a  ligature  to  the 
brachial  artery,  immediately  above  the  tumor  and  without  touching 
the  sac.  Velpeau  has  claimed  for  this  operation  that  it  was  essentially 
the  same  as  that  subsequently  introduced  by  Hunter  ;  but,  as  we  shall 
hereafter  see,  Hunter  applied  his  ligature  remote  from  the  aneurism^ 
while  Anel  tied  the  artery  indeed  without  the  sac,  but  yet  so  near  as  to 
expose  the  patient  greatly  to  the  hazards  of  a  secondary  lia^mon*liage. 
It  is  now  well  understood  also  that  the  ensuing  pathological  changes 
upon  which  the  two  operations  rely  for  success  are  essentially  different. 

Ligation  near  the  Sac  and  only  on  the  Distal  Side.  Method  of 
Bnudor. — Brasdor  was  the  fii-st  to  formally  propose  the  application  of 
the  ligature  in  certain  cases  at  sonie  })oint  below  the  aneurism;  but 
Deschamps  was  the  first  to  carry  it  into  execution. 

Briefly,  it  may  be  stated  that  the  operation  is  seldom  successful ;  yet 
there  are  few  surgeons  of  the  present  day,  who  have  had  a  large  expe- 
rience in  the  treatment  of  aneurisms,  who  have  not  seen  cases  in  which 
this  operation  presented  the  only  surgical  alternative,  at  least  so  far  as 
tbe  ligature  is  concerned  ;  and  I  have  myself  seen  at  least  two  exam 
pies,  one  of  which  oi'curred  in  my  own  practice,  ii)  wliich  Brasdor'f 
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operation  has  accomplished  a  complete  cure.  The  limit  of  its  appli- 
cation, however,  is  to  those  cases  in  which,  owing  to  the  Bituatiou  of  the 
aneurism,  tJie  ligature  cannot  be  applied  according  to  the 
Huuterian  metliod.  In  the  case  of  very  lai^  aneimsme 
it  is  questionable  also  whether  the  application  of  the  lig- 
ature upon  the  distal  side  will  not  sometimes  endanger  a 
rupture  of  the  aneurismal  sac. 

Ligature  upon  the  Cardiac  Side  and  remote  from  the 
Sac.  Method  of  Hunter. — Hunter  made  his  first  opera- 
tion according  to  the  method  which  now  bears  his  name, 
in  December,  1785.  The  point  of  distinction  between  tlie 
operation  made  by  Anel,  seventy -six  years  before,  and  that 
now  for  the  fii-st  time  made  by  Hunter,  was  simply  that  in 
the  one  case  the  ligature  was  applied  near,  and  in  the  other 
case  it  was  applied  more  or  less  remote  from  the  aneurism. 
By  this  apparently  insignificant  change  in  the  mode  of 
I  procedure.  Hunter  introduced  a  new  plan  of  treatment, 
the  principle  upon  whicli  its  success  depends  being  essen- 
tially different  from  that  of  any  other  mode  of  which 
mention  has  yet  been  made.  By  the  method  of  Anel,  fur 
example,  it  is  the  intenti<m  of  the  ligature  to  suspend  en- 
tirely the  current  of  blood  through  the  aneurismal  sac,  and 
thus  to  cause  the  formation  of  a  clot.  By  the  Himterian 
method,  the  ligature  being  applied  remote  from  the  an- 
eurism, tlie  intenuediatc  collateral  circulation  at  once  es- 
tablishes a  feeble  current  below  the  ligature,  and  the 
cireulation  through  the  aneurismal  sac  is  not  suspended, 
but  only  retarded  ;  a  passive  clot  is  not  formed,  or,  to  say 
the  least,  it  is  formed  in  less  amount  than  by  Anel's  op- 
eration, while  the  sluggish  current  allows  and  encourages 
tlie  rapid  de|X)Bit  of  fibrin,  and  the  consequent  formation 
of  what  is  termed  tlio  active  or  fibrinous  clot.  It  is  in 
fact  an  imitation  of  the  process  by  which  Nature  acwun- 
pliiihes  a  cure,  and  can  nifire  properly  be  compared  to  the 
modern  method  of  cure  by  moderate  compression  made  at 
some  i>oint  on  the  cardiac  side  of  the  aneurism,  than  to 
Anel's  method,  which  Velpeau,  Brocji,  and  other  French 
.  writers  claim  to  be  identical  with  that  of  the  great  English 
sui-geon. 


Oeneral  Itutroct-Oii*  for  Ligation  In  Auenrianu,  according  to  tho  Hunterlan  Method. 

The  instruments  required  for  the  lijration  nf  arteries  in  continuity 
will  differ  according  to  the  ]>>iint  selected  for  the  operation,  the  depth  of 
the  incision,  and  other  cireuiinttances. 

In  imwt  eases  a  knife,  a  pair  of  artery  forceps,  a  couple  of  retractor% 
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and  an  ordinary  anenrism-needle,  aniied  with  a  strong  thread  of  silk, 
are  all  that  is  required.  The  aneiirisin-needle  which  I  have  used  in 
nearly  all  my  operations  is  the  same  which  is  found  in  my  pocket-case, 
and  which  is  intended  also  to  serve  the  purpose  of  a  strabismus  hook. 
The  shaft  is  firmly  lixed  in  the  handle,  and  the  distal  extremity  has  a 
rather  abrupt  and  short  curve.  The  large  (uirve  given  to  the  extremity 
of  most  aneurism-needles  rather  obstructs  than  facilitates  their  passage 
beneath  the  artery^  except  in  the  case  of  very  large  arteries.  I  have 
found  no  difficulty,  however,  when  using  my  own  instrument,  in  apply- 
ing the  ligature  to  the  subclavian  artery  and  to  the  external  iliac.  A 
movable  extremity  is  only  required  in  the  case  of  arteries  very  deeply 
situated. 

American  surgeons  generally  use  the  aneurism-needle  invented  by 
Drs,  Parrish,  Ilartshorne,  and  Ilewson,  of  Philadelphia,  and  still  further 
modified  by  Dr.  Mott,  and  which  is  known  as  the  "  American  aneu- 
rism-ueedle." 

Fig.  44. 


Fig.  45. 


American  AnenriBm-Needlo. 

Having  sometimes  experienced  difficulty  in  the  use  of  the  American 
aneurism-needle  on  account  of  the  liabilitv  of  its  extremitv  to  become 
loosened  and  turned  in  the  wound,  a  medical  student,  Mr.  S.  W.  Flet- 
cher, now  Dr.  Fletcher,  of  Massachusetts,  at  his  own  instance,  had  con- 
structed for  me  an  instrument  illustrated  by  the  accompanying  woodcut, 
and  which,  borrowing  the  suggestion  from  M.  Seutin,  I  shall  call  the 
movable  immovable  aneurism-needle. 


Pig.  46. 


Movable  Immovable  Ancuridm-N«e<ile. 


TIjc  instrument  may  be  constructed  of  any  size  and  form,  to  suit  the 
taste  of  the  operator.  Like  the  American  needle,  it  is  composed  of 
fxMrr,  oA/'fioiifl  :  the  lower  or  ciu^-ed  section  being  furnished  with    two 
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eyes,  one  for  the  reception  of  the  ligature,  and  the  other  for  the  fe 
eeption  of  the  hook  employed  for  the  purpose  of  steadying  the  lower 
section,  while  the  upper  end,  or  shaft,  is  being  unscrewed,  and  for  the 
purpose  of  withdi'awing  the  lower  section,  .with  the  ligature  attached. 
The  shaft  is  perforated  and  receives  a  steel  rod,  furnished  with  a  button- 
head  for  the  convenience  of  turning  it.  The  lower  end  of  the  steel 
rod  terminates  in  a  male  screw,  and  is  destined  to  work  in  a  female 
screw  in  the  upper  end  of  the  lower  section.  The  upper  section,  or 
shaft,  is  provided  at  its  lower  end  with  two  triangular  teeth,  and  the 
upper  end  of  the  lower  section  with  two  corresponding  triangular 
depressions. 

The  two  portions  being  adjusted  to  each  other,  the  screw  is  pro 
jected,  and  with  one  or  two  turns  effectually  locked.     After  the  point 
of  the  needle  has  been  passed  beneath  the  artery,  and  while  it  is  held 
by  the  hook,  a  couple  of  reversed  turns  of  the  screw  again  disengages 
the  extremity. 

The  ligature  preferred  by  myself,  and  I  think  by  most  other  surgeons, 
in  this  operation  is  a  strong  silk  thread,  of  the  size  generally  used  by 
harness  makers. 

The  following  simple  rules  of  procedure  given  by  Dr.  Valentine 
Mott,  after  an  almost  unequalled  experience  in  the  treatment  of  aneu- 
risms by  the  ligature,  comprise  nearly  all  that  needs  to  be  said.  My 
own  not  very  limited  experience  confirms  the  value  of  the  principles 
he  attempted  with  so  much  clearness  and  emphasis  to  teach. 

"  We  would  advise  all  who  tie  large  arteries  to  bear  in  mind,  that 
after  the  edge  of  the  muscle  is  laid  bare,  which  is  the  anatomical  guide 
or  landmark  for  the  relative  situations  of  the  artery,  very  little  t^e 
should  be  made  of  the  Tcnife, 

"  With  his  fingei-s,  or  the  handle  of  the  scalpel,  the  surgeon  can  rea- 
dily separate  the  parts  so  as  to  fully  expose  the  artery.  In  this  way  he 
will  be  much  less  troubled  with  the  oozing  of  blood,  from  cutting  the 
small  vessels,  and  thereby  better  enabled  to  see  the  principal  trunk 
more  distinctly. 

"With  the  parts  held  asunder  with  curved  spatulas,  the  surgeon 
now  seizes  the  filamentous  structure  with  the  forceps,  and  raises  it  from 
the  artery.  He  then  cautiously  divides  the  structure  perpendicvlarly^ 
and  upon  the  anterior  surface  of  the  artery  ordy^  and  shovld  never 
dissect  or  itse  the  edge  of  the  knife  on  tfie  sides  of  the  artery^  hut  in- 
troduce the  handle  of  the  Jcnife^  and  separate  the  structures  from,  the 
artery  on  each  side^  only  denuding  the  vessel  to  an  extent  sufficient  to 
allow  the  hook  to  he  parsed  around  it. 

"  Tliis  rule  we  believe  to  be  most  important,  as  by  using  the  edge  of 
the  knife  on  the  sides  of  the  arterj'  we  endanger  frequently  the  divi- 
sion of  branches,  as  most  of  them  are  given  oflF  laterally ;  and  the  flow 
of  blood  when  they  are  divided,  obscures  and  interferes  very  much 
witli  the  beauty  and  neatmess  of  the  operation. 
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"  Denuding  the  arter)-,  also,  to  any  considerable  extent,  of  its  fila* 
inentous  structiire  must,  by  nibbing  tlie  vessel  of  its  connecting  me- 
dia, always  be  adverse  to  the  salutarj-  changes  which  we  expect  from 
the    ligature/'  * 

When  introducing  the  ligature,  the  jxiint  of  the  hook  must  always  be 
carried  between  the  artery  and  the  accompanying  vein,  so  as  to  avoid 
the  inclusion  of  the  latter.  One  ligature  is  sufficient  ;  and  as  a  rule  it 
is  iulvisable  to  apply  this  near  the  upper  angle  of  the  wound  made  in 
the  sheath.  Before  tying  the  artery  it  should  be  lifted  slightly  with 
the  looj)  of  the  ligature  in  order  to  make  sure  that  nothing  but  the 
artery  is  included.  The  ligature  must  then  be  tied  firmly  upon  the 
artery,  and  one  end  being  cut  away,  the  other  nnist  be  left  hanging 
from  the  wound.  The  wound  is  now  to  be  closed  by  a  few  stitches,  if 
necessary,  or  by  short  and  narrow  strips  of  adhesive  plaster.  The 
limb  must  be  laid  in  an  easy,  horizontal  position,  surrounded  with 
matiscs  of  cotton  batting  to  encourage  wannth  and  circulation.  Under 
no  circnmstances  ought  a  bandage  or  adhesive  strip  to  be  applied  which 
will  in  any  degree  interfere  with  the  free  course  of  the  blood  through 
the  limb. 

For  some  time  I  have  been  in  the  habit  of  using  instead  of  the  han- 
dle of  the  knife  or  the  fingers,  as  recommended  by  Mott,  somewhat 
blunt  instruments,  made  expressly  for  the  purpose  of  displacing  the 
tissues  where  it  is  inconvenient  or  unsafe  to  use  the  knife.  The  instru- 
nieutfi,  some  of  which  are  illustrated  in  the  accompanying  woodcuts, 
are  supported  by  firm  handles,  and  have  various  forms,  but  all  are 
more  or  less  flattened  at  the  extreinities,  so  that  they  may  be  easily 


Fig.  47. 


Fig.  48. 


5srr 


Fig.  49. 


Fpr      View. 
Fig.  60. 


Side  View. 


Imtminonti)  for  Dry  Diieection. 


*  Vdpeau'M  OperoHte  Surgery,     First  Amer.  Ed.,  with  notes  by  Yalentiiie  Mott,  M.D. 
Vol  2,  p.  301. 
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insinuated  between  the  filaments  of  areolar  or  mnscalar  tissnea.  The 
handle  of  a  knife  is  not  always  of  an  appropriate  form  and  size,  and  in 
using  it  the  surgeon  exposes  his  hand  to  be  cut  by  the  blade.  The 
instruments  which  I  have  substituted  may  be  appropriately  t^ermed 
instruments  for  dry  dissection. 


Treatment  of  Anenrismji  by  Instnimental  OompresBloiL 

There  has  probably  been  no  period  of  time,  since  surgery  has  been  prac- 
tised as  an  art,  that  pressure  has  not  been  applied,  in  one  way  or  another, 
for  the  cure  of  aneurismal  tumors.  It  is  scarcely  worth  while,  therefore, 
to  attempt  to  trace  the  origin  of  the  practice,  or  to  notice  the  modifica- 
tions which  have  been  suggested  by  different  operators.  The  methods  • 
now  universally  adopted  are,  as  has  already  been  stated,  imitations  of 
the  process  by  which  nature  most  often  effects  a  cure.  The  Hunterian 
method  of  applying  the  ligature  encourages  the  formation  of  the 
lamellated  or  active  fibrinous  clot,  but  it  may  and  sometimes  does  happen 
that  a  soft  or  passive  clot  is  formed  instead ;  a  result  which  endangers 
sloughing  of  the  tumor,  or  which,  to  say  the  least,  renders  the  cure  less 
probable.  We  have  seen  that  sloughing  with  secondary  hsemorrhage 
are  the  chief  sources  of  mortality  in  the  operation  practised  first  by  AneL 
By  indirect  graduated  pressure,  applied  in  the  course  of  the  artery  sup- 
plpng  the  aneurismal  tumor,  the  force  of  which  pressure  is  only  suffi- 
cient to  abate  the  circulation  without  arresting  it  entirely,  the  conditions 
most  favorable  for  the  deposit  of  fibrin  in  the  sac,  and  for  a  permanent 
cure,  are  supposed  to  be  attained.  Indeed  it  is  observed  that  in  many 
cases  intermittent  pressure,  applied  at  sliort  intervals  and  for  only  a  bnef 
period,  has  proved  sufficient  to  cause  a  moderate  fibrinous  deposit ;  and 
that,  the  process  having  been  once  begun,  it  has  continued  to  the  com- 
plete solidification  of  the  tumor,  without  further  surgical  iuterf erence. 

To  the  Dublin  surgeons,  Di-s.  Todd,  Hutton,  Tuffnel,  Carte,  and 
especially  to  Dr.  Bellingliam,  we  are  indebted  for  this  important  addi- 
tion to  our  surgical  resources  in  the  case  of  aneurisms,  and  for  very 
much  of  our  present  knowledge  of  what  constitutes  the  basis  of  success 
in  this  and  in  other  methods  of  treatment.  The  discovery  may  be  said 
to  date  from  about  tlie  year  1842. 

Most  of  tlie  cases  hitherto  reported  as  treated  by  this  method  were 
aneurisms  of  the  lower  extremities,  especially  popliteal  aneurisms.  I 
shall  therefore  explain  the  mode  of  applying  mechanical  pressure  in  a 
case  of  aneurism  of  tlie  lower  extremities.  The  reader  will  find  no 
difficulty  in  modifying  the  plan  of  procedure  to  suit  othei  examples. 

The  "  compressor  "  employed  in  these  cases  differs  from  the  ordinary 
tourniquet  in  not  being  allowed  to  press  upon  the  entire  circumference 
of  the  limb ;  and  in  the  construction  or  duplication  of  the  pads  and 
screws,  so  that  the  direction,  point,  and  force  of  the  pressure  may  be 


varied  st  disuretion  and  eaeil;.  Carte  employs  an  inBtrnmeut  in  which 
elastic  bands  are  substituted  for  acrews.  In  some  eases  surgeons  have 
preferred  to  employ  two  coinpreeeors  at  the  saine  time,  applied  at  dif- 
ferent points  in  ^e  course  of  the  artery,  in  order  that  by  Uieir  alternate 


relaxation  and  tightening  the  skin  may  be  relieved  from  the  effects  of  too 
long  continued  presanre.  Dr,  (ribbons,  of  Philadelphia,  employed  tliree, 
supported  upon  a  wide,  long  concave  steel  plate,  and  which  were  ren- 
dered adjustable  by  feneetrse  and  screws. 


Before  applying  the  instninicnt  the  linir  should  he  ahavon  from  those 
piTtions  of  the  limb  which  are  t.i  In;  tmUjected  to  iiressure,  and  llie  whole 
limb  should  be  carefully  bandajred  from  the  toes  upward.     'Where  the 
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bandage  covers  the  aneurismal  tumor  a  soft  cotton  or  air  pad  shotdd  be 
interposed. 

Pressure  must  be  made  in  the  direction  of  the  bone ;  at  first  pretty 
firmly,  in  order  to  ascertain  the  amount  required  to  cause  complete 
arrest  of  the  circulation ;  and  then  it  must  be  gradually  slackened  imtil 
the  circulation  is  partially  re-established.  As  to  the  precise  amount  of 
pressure,  much  will  depend  upon  the  tolerance  of  the  patient,  and  it8 
effect  upon  tlie  tumor  and  upon  the  limb.  When  it  becomes  quite  pain 
ful,  or  the  limb  grows  oedematous,  it  must  be  relaxed,  or  the  point  of 
pressure  must  be  changed. 

The  period  required  for  the  accomplishment  of  a  cure  varies  from  a 
few  hours  or  days  to  several  weeks  or  months.  The  average  pericxi  of 
treatment  in  24  cases  of  popliteal  aneurism,  reported  by  Mr.  Hutch- 
inson as  having  been  cured,  was  19  days ;  one  of  these  cases,  however, 
was  under  treatment  eight  months.  But  in  the  99  cases  collected  by 
Broca,  the  average  period  of  successful  treatment  was  only  15  days. 

The  ratio  of  success  has  varied  considerably  in  the  different  statis* 
tical  reports.  In  Ballingall's  report  of  25  cases,  made  in  1847,  most  of 
which  were  treated  in  Ireland,  there  was  but  one  failure.  No  similar 
success  has  been  recorded  by  any  other  surgeon.  Of  46  cases  of  popliteal 
aneurism  treated  by  pressure,  reported  by  Mr.  Hutchinson-,  22  were  fail- 
ures ;  but  in  a  later  report,  made  by  the  same  gentleman,  there  were 
only  14  failures  in  39  cases. 

It  is  believed  by  the  more  zealous  advocates  of  this  plan  that  the 
dangers  incurred  are  less  than  by  any  other;  that  the  cure,  when 
wrought,  will  be  on  the  average  as  speedy ;  and  thaf  inasmuch  as  it  en- 
courages collateral  circulation,  if  the  ligature  has  finally  to  be  applied, 
there  will  be  less  danger  of  gangrene  of  the  limb. 

Possibly  this  may  be  all  true  as  stated,  but  it  does  not  yet  appear  to 
have  been  very  conclusively  proven.  Mr.  Syme  was  not  convinced 
that  compression,  as  a  rule,  possessed  any  advantages  over  the  ligature ; 
and  my  own  experience  convinces  me  that  it  is  by  no  means  so  certain 
a  remedy ;  and  that  it  is  in  most  cases  a  much  more  tedious  and  often 
a  very  painful  process.  Nor  is  it  so  free  from  danger  as  has  sometimes 
been  represented.  One  case  is  reported  in  the  Medical  Times  foi 
1860,  in  which  the  pressure  caused  a  speedy  and  fatal  rupture  of  the 
sac  ;  and  other  cases  have  come  under  my  notice  in  which  the  life  of 
the  patient  seemed  to  be  endangered  by  the  rapid  increase  of  the 
tumor,  and  by  the  enormous  swelling  of  the  limb,  ensuing  upon  the 
most  carefully  adjusted  pressure. 

Mr.  Holmes  thinks,  and  others  have  repeatedly  aflSrmed  the  same,  that 
pressure  in  almost  all  cases  places  the  disease  under  more  favorable  con- 
ditions for  cure,  provided  the  ligature  has  finally  to  be  applied.  It  would 
seem  that,  in  so  far  as  pressure  tends  to  improve  the  collateral  circula- 
tion, this  statement  ought  to  be  true ;  but  then  it  is  apparent,  from  the 
oongestion  and  oedema  which  so  often  accompany  the  treatment,  that 
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limb  is  not  always  placed  in  the  moet  favorable  coiiditioii  for  the 
reEtorati'in  uf  collateral  circtilation;  and  I  have  to  relate  tliat,  in  one 
istance  at  leaat,  after  a  fair  ti-iai  of  compressitJii  during  several  weeks,  a 
>rt  to  the  ligature  caused  gangreue  of  the  limb,  and  finally  the  death 
iny  patient.  Moreover,  the  difficulty  of  making  an  operation,  cer- 
tily  »  matter  of  some  account,  is  always  senaibly  increased  when  one 
baa  to  cut  tliroiigh  tiseuea  already  infiln-ated  and  swollen  with  infiam- 
•natory  effusions,  wliich  are  the  inevitahle  resQlta  of  pressure  made  for 
juty  cuusiderable  length  of  time. 

Tlie  cases  in  which  iiiBtnimental  preesure  especially  merits  a  trial 
••re:  first,  those  in  which  tliere  are  present  decided  cardiac  complica- 
txins;  SGuoud,  thi»e  in  which  the  siinnlt)iitei>us  or  coiisecittive  oecur- 
reuce  of  aneurisms  in  various  parts  of  tlie  body  indicates  general  athe- 
roma ;  third,  all  cases  occurring  in  constitutions  greatly  enfeebled  from 
any  catisej  and  fourth,  in  those  examples  in  which,  f<ir  any  i-easou, 
,tfae  ligature  or  other  methods  are  inapplicable.  It  is  esjMscially  adapted 
40  the  cure  of  aneurisms  occurring  in  the  popliteal  space,  or  at  any 
.point  of  the  limb  below  tlie  middle  of  the  thigh. 

Tliere  can  Iw  no  valid  objection  to  a  brief  trial  of  this  method  in  any 
«t])er  case  which  may  be  presented  ;  but  cjniy  with  the  view  of  deU^r- 
oiiiuQg  whether  it  may  not  be  possible  in  a  very  short  space  of  time  to 
initiate  the  process  of  defibrination  of  the  bltKxl  contained  iti  the  sac, 
after  which  the  pnx;ess  may  continue  until  solidification  is  efi'ect.eiJ.' 
Treatment  of  Aneurism*  by  Digital  OompreMion. 
According  to  his  ovra  slatemout,  Pi-of,  Vanzetti,of  Padua,  employed 
'  ^tal  compression  in  the  treatment  of  a  popliteal  aneurism  at  the  hoa- 
^tal  of  Karkof  in  Bussia,  in  1S46.     Pressure  was  continued  two  days, 
Fand  tlien  finding  this  meafiui-o  unsuccessful  he  resorted  to  the  ligature. 
VHo  account  of  tliis  operation  was  published  until  1S58. 

In  the  year  18i7  Dr.  .Tonathan  Knight,  Pi-ofessor  of  Snrgery  in  Yale 
College,  New  Haven,  made  the  first  snccessful  experiment  with  digital 
eompression,  a  full  account  of  which  was  published  in  1848." 

I>r.  Knight's  patient  was  a  mulatto  man,  aged  48.  A  popliteal  an- 
ennBia  had  existed  several  months,  and  was  of  verj'  large  size.  The 
limb  was  painful  and  oederaatous.  An  attempt  was  first  made  to  cure 
the  aneorism  by  instrumental  pressure ;  and  for  tliia  puqKise  a  variety 
I  of  iurtniments  were  employed  and  successively  laid  aside,  namely,  the 
f  "hoop  tourniquet,"  the  " cahper-shaped  instrument,"  and  the  common 
tbumiqaet,  guaixling,  in  the  latter  case,  against  the  pressure  of  the 
Mnp  by  enclosing  the  limb  in  a   thick   case  of  sole-leather.      How- 

'  KoTS. — Ham;,  of  Newcaatle-on-Tyae,  baa  cored  an  aneariam  of  the  abdominal 
Its  bj  "  oomplete  "  prewuie,  made  od  the  cardiac  side  duiiiig  five  hours,  the  patiimt 
I  betng  MmUjoturd.  Moion  and  Durham,  of  London,  were  eqnoU;  facoMafoI  atter 
1  and  ■  half  hours'  compression ;  nnd  Levis,  of  Philadelphia,  hua  in  the  siune  waj 
red  M>  anaocinn  of  the  external  iliao  lu  five  hours  and  a  half. 
*  Eiiight,  Tranaaetiom  of  the  American  Mediciil  Assucialion  for  184S,  p.  lOH.  . 
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ever  often  the  position  of  the  pads  were  changed,  and  whatever  appa* 
ratus  was  employed,  so  much  pain  was  caused  that  it  invariably  had  to 
be  suspended,  or  so  far  relaxed  within  an  hour  as  to  render  it  ineffi- 
cient. At  the  expiration  of  eight  or  ten  days  of  persistent  efforts,  noth- 
ing had  been  accomplished,  and  Dr.  Knight,  with  the  concurrence  of 
the  patient's  physician,  determined  to  try  "  manual  pressure."  To  ac- 
complish this  a  number  of  students  were  procured  from  the  medical 
class,  who  relieved  each  other  every  half  hour,  or  as  often  as  they  might 
experience  fatigue.  Pressure  made  by  the  thumb  or  fingers  upon  the 
artery  as  it  passed  over  the  pubes  was  found  to  be  sufficient  to  arrest 
the  pulsation  in  the  tumor,  and  this  was  directed  to  be  kept  up  as  near- 
ly continuously  as  possible.  No  pain  of  consequence  was  experienced 
during  the  fii'st  five  or  six  hours,  nor  at  any  time  was  the  pain  such  that 
it  was  not  relieved  by  the  eighth  of  a  grain  of  morphine  once  or  twice 
repeated.  At  the  end  of  eight  hours  pressure  was  suspended.  The 
temperature  of  the  limb  was  found  to  be  diminished,  and  its  size  sen- 
sibly reduced,  but  the  pulsation  of  the  tumor  returned  as  before.  At 
the  twentieth  hour,  upon  suspension  of  the  pressure,  pulsation  could  not 
be  felt  in  the  tibial  arteries,  but  no  other  changes  had  occurred.  Treat- 
ment was  resumed ;  and  forty  hours  after  pressure  had  first  been  ap- 
plied it  was  again  suspended,  when  it  was  ascertained  that  the  tumor 
had  ceased  to  pulsate ;  it  was  reduced  one-third  in  size,  and  felt  firm 
under  direct  pressure.  Pulsation  in  the  femoral  artery  could  not  be 
felt  below  Hunter's  canal.  Several  anastomosing  branches,  and  espe- 
cially one  passing  over  the  inside  of  the  knee,  could  be  distinctly  felt 
enlarged  and  pulsating.  No  farther  treatment,  except  rest,  was  em- 
ployed, and  four  months  later  the  tumor  had  nearly  disappeared. 

I  have  given  a  report  of  this  case  somewhat  in  detail  because  it  illus- 
trates the  usual  history  of  successful  operations  by  the  method  of  digi- 
tal compression ;  and  because  some  writers  have  seen  fit  to  give  to 
Pro£  Vanzetti  the  credit  at  least  of  having  first  "  fixed  the  attention  of 
European  surgeons  "  to  the  value  of  this  method.  Yanzetti  did  not,  as 
we  have  seen,  publish  any  account  of  his  practice  until  ten  years  after 
Dr.  Knight's  case  was  reported  in  the  Transactions  of  the  American 
Medical  Association. 

During  the  same  year  in  which  Dr.  Knight's  case  was  published,  his 
example  was  followed  by  Drs.  Parker  and  Wood  of  this  city,  and  in 
the  succeeding  yeai-s  by  several  American  surgeons.  If  the  attention, 
therefore,  of  European  surgeons  was  not  sufficiently  called  to  the  value 
of  this  method  at  an  earlier  day  it  was  because  they  did  not  read  our 
journals,  and  did  not  know  what  was  being  done  on  this  side  of  the 
Atlantic.     It  was  certainly  no  fault  of  ours. 

Free  from  many  of  the  objections  which  pertain  to  instrumental 
compression,  digital  compression  is  deserving  a  trial  in  almost  any  case 
of  aneurism  in  which  the  position  and  size  of  the  artery  will  permit 
sufficient  piessure  to  abate  sensibly  the  force  of  the  circulation. 
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Of  twenty-three  cases  treated  by  digital  compression,  collected  and 
tabulated  by  Dr.  S.  W.  Gross,  of  Philadelphia,*  fifteen  were  ct  red. 
Two  of  these  were  arterio-venous.  In  two  cases  of  inguinal  aneurisms 
the  compression  failed ;  and,  as  a  rule,  it  may  be  stated  that  pressure 
of  any  kind  cannot  be  made  effectively  above  the  pubes. 

As  to  the  period  usually  occupied  in  successful  digital  compression, 
it  has  varied  from  a  few  minutes  to  several  days.  Mr.  Hart  says  that 
in  a  record  of  19  cases  the  average  period  of  pressure  was  not  over  48^ 
hours,  spread,  however,  over  a  variable  period  of  time,  owing  to  inter- 
missions of  the  pressure. 

^eatment  of  AneuriAins  by  Flexion. 

Tliis  ingenious  and  simple  modification  of  pressure  applied  to  the 
cure  of  aneurisms  was  first  successfully  practised  by  Ernest  A.  Hart, 
Surgeon  to  the  West  London  Hospital.*  It  has  been  found  applicable 
to  aneurisms  situated  in  the  popliteal  space,  and  in  the  bend  of  the 
arm.  Those  cases  are  best  suited  for  a  trial  of  fiexion  in  which  the 
aneurism  is  small  and  free  from  complications,  and  which  arise  from 
the  superficial  surface  of  the  artery. 

In  the  case  of  a  popliteal  aneurism  a  bandage  is  applied  from  the 
toes  to  near  tlie  knee,  from  whence  it  is  passed  to  the  thigh,  and  the 
limb  is  thus  secured  at  an  acute  angle.  The  thigh  is  then  bent  upon 
the  pelvis,  and  the  knee  made  to  rest  upon  a  pillow.  If  the  amount  of 
flexion  necessary  to  obliterate  pulsation  in  the  tumor  causes  much 
pain,  as  I  have  seen  happen  in  some  cases  in  which  I  have  resorted  to 
this  method,  the  fiexion  must  be  diminished  and  moderate  digital  or 
instrumental  pressure  may  be  employed  as  adjuvants. 

In  Mr.  Hart's  first  case  the  cure  was  complete  in  four  days ;  but  in 
most  of  the  cases  reported,  a  longer  time  has  been  required  for  success- 
ful treatment. 

Trefttment  of  AneurlBmi  by  Manipulation. 

Air.  Ferguson,  of  King's  College,  London,  attempted,  in  1862,  the 
cure  of  an  aneurism  of  the  right  subclavian  artery  by  a  method  which 
he  terms  "  manipulation."  The  mode  of  procedure  is  essentially  as 
follows :  The  tumor  is  compressed  by  the  hand  or  fingers  until  its  fluid 
<x>ntents  are  expelled,  and  lien  the  walls  are  forcibly  rubbed  upon  each 
other,  or  otherwise  forcibly  manipulated,  with  a  view  of  thrusting  some 
portion  of  its  flbrinous  clot  into  the  channel  of  the  emerging  artery. 

This  method  has  not  hitherto  met  with  much  favor  with  the  profes- 


1  JYartA  Amer,  M^-Ckir.  Review,  Jan.,  1859. 

^Limdon  Med.-Chir,  Tram  ,  yoL  xlii.,  page  205 :  Hdmei  Surgery,  Ist  ed.,  voL  iiL 
fu  425. 
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sion,  notwithstauding  that  several  successful  experiments  have  been 
reported.  The  force  required  to  dislodge  the  fibrin  exposes  the  patient 
to  the  danger  of  a  rupture  of  the  sac,  and  it  is  not  possible  always  to 
prevent  the  escape  of  the  clot  in  the  direction  of  other  channels  than  the 
emerging  artery.  Esmarch  and  Teale  have  each  reported  a  fatal  result 
of  manipulation  of  the  sac. 

Treatment  of  Aneurism  by  Elastic  Bandage. 

A  number  of  examples  of  the  cure  of  aneurisms  by  compression  and 
ligation  effected  by  means  of  Esmarch's  elastic  bandage  have  been  reported. 
The  bandage  is  applied  firmly  to  the  surface  of  the  limb,  from  its 
extremity  upwards  until  it  reaches  the  aneurismal  tumor,  which  it  is 
made  to  enclose  less  firmly,  to  bo  applied  again  more  firmly  for  some 
distance  above  the  tumor.  The  **  tubing ''or  a  firm,  flat  and  almost 
inelastic  band,  is  then  fastened  tightly  around  the  limb  above  the  last 
turn  of  the  roller,  and  tlie  roller  is  removed.  The  tubing  is  permitted 
to  remain  as  long  as  it  may  be  deemed  safe  to  do  so,  after  which  the 
blood  is  permitted  to  return  to  the  limb  and  the  aneurism  without 
interruption.  Thus  far  the  failures  by  this  method  have  much  outnum- 
bered  its  successes. 

Treatment  of  AneoxlBma  by  Ix^JeotionB. 

This  method,  first  practised  by  Monteggia  in  1813,  proposes  to  estab- 
lish a  clot  in  the  aneurismal  sac  through  the  agency  of  certain  coagu- 
lating agents.  For  this  purpose  surgeons  have  suggested  acetate  of 
lead,  acetic  acid,  tannin,  and  several  otlier  vegetable  and  mineral  styp- 
tics, but  the  perchloride  of  iron  has  generally  received  the  preference. 
None  of  these  agents,  however,  are  capable  of  producing  anything 
more  than  a  soft  or  passive  clot. 

The  special  dangers  to  which  the  metliod  by  injection  is  liable  are 
displacement  of  the  clot,  with  all  the  grave  accidents  w^hich  ordinarily 
ensue  upon  embolism,  inflammation,  suppuration,  with  gangrene  of  the 
sac  and  of  the  adjacent  structures. 

The  first  of  these  dangers  can  only  bo  avoided  by  pressure  sufficient 
to  obliterate  the  arterial  canal,  made  both  above  and  below  the  aneu- 
rismal sac.  The  second  must  continue  to  exist  until  a  coagulating 
agent  can  be  found  which  is  not  at  the  same  time  irritating. 

Treatment  of  Aneurisms  by  Qalvano-puncttire. 

Electricity,  in  its  application  to  the  treatment  of  disease,  has  always 
experienced  the  most  extraordinary  vicissitudes  in  public  favor,  and  in 
its  application  to  the  treatment  of  aneurisms  the  same  violent  changed 
of  opinion  may  be  observed.     Foi  the  latest  re^dval  of  its  reputation  we 
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are  especially  indebted  to  the  success  and  writings  of  M.  Fetriquin. 
Its  triumphs  are  to-day  numerous.  Among  the  most  favorable  statisti- 
cal results  are  those  collected  by  Dr.  A.  M.  Hamilton,  which  present 
foity-eight  cures  out  of  ninety  cases  in  which  galvano-puncture  was 
employed.*  I  have  seen  it  employed  twice ;  once  in  the  case  of  an 
aneurism  of  the  abdominal  aorta,  and  once  in  a  femoral  aneurism  ;  and 
in  each  instance  with  no  favorable  results.  The  latter  of  these  cases 
has  not  been  published,  and  it  is  quite  probable  that  a  large  proportion 
of  the  failures  are  unrecorded. 

There  is  another  view  of  the  subject  which  ought  to  have  great 
weight  in  determining  the  value  of  these  statistics.  The  cases  reported 
were,  with  few  exceptions,  examples  of  aneurisms  of  the  extremities, 
and  at  the  present  day  it  is  generally  admitted  that  such  aneurisms  are 
most  successfully  treated  by  the  ligature.  According  to  Keyes,  who, 
in  connection  with  the  report  of  a  case  of  abdominal  aneurism  treated 
by  himself  by  galvano-puncture,  has  written  an  excellent  paper  on  this 
method  of  treating  aneurisms,  of  twenty-three  cases  of  aneurisms  of  the 
thoracic  aorta,  treated  by  galvano-puncture  and  tabulated  by  Luigi 
Ciniselli,  only  six  are  reported  as  cured ;  of  these  six,  three  relapsed. 
No  reports  were  received  from  the  remaining  three  at  a  later  period 
than  nine  and  a  half  months  after  the  operations  were  made.  Upon 
aneurisms  of  the  abdominal  aorta  only  two  experiments  have  been  made 
by  galvano-puncture — one  by  Dr.  Felice  DelPAcquia,  reported  in  1830 
and  one  by  Dr.  Keyes,  in  March  and  April  last,  at  the  Charity  Hospi- 
tal. Both  were  unsuccessful.  Dell'Acquia's  patient  died  on  the  table ; 
Dr.  Keyes'  patient  survived  the  first  operation  one  hundred  and  nine 
days,  and  the  last  seventy-five  days,  the  operation  having  been  repeated 
three  times  in  all.  At  the  autopsy  of  Dr.  Keyes'  patient  no  clot  was 
found  in  the  aneurismal  sac' 

The  object  of  the  electro-galvanic  treatment  is  to  produce  a  gradual 
deposit  of  fibrin,  but  experience  has  shown  that  this  is  not  always,  nor 
indeed  generally,  attained ;  on  the  contrary,  if  coagulation  is  induced 
at  all,  it  is  by  the  formation  of  a  soft  clot  in  the  majority  of  cases. 

The  patient  is  therefore  exposed  to  the  danger  of  embolus,  very  nearly 
to  the  same  extent  as  where  injections  are  employed,  and  the  same  pre- 
cautions are  requisite,  such  as  pressure  above  and  below  the  tumor,  if 
we  would  avoid  altogether  the  dangers  of  these  fatal  accidents.  Nor 
ifi  the  method  wholly  exempt  from  the  dangers  incident  to  inflamma- 
tion of  the  sac,  and  of  the  adjacent  tissues.  Hart  says,  in  Holmes'  Sur- 
gery, that  of  forty-three  tabulated  cases,  thirteen  have  been  tho  subject 
of  grave  accidents,  and  the  remaining  thirty  of  slight  accidents. 

Beard  and  Eockwell,  in  their  excellent  treatise  on  "  Medical  and  Sur- 


*  Fizst  TheoB  Prize,  Oollege  of  PhysiciaziB  and  Suigeona,  1870,  p.  14. 
^Praetkal  BXectro-TherapeiUiea ;  Oahano^uncture  in  AbdoTrUiuxl  Anewrisrnty  etc.,  bj 
*.  L  Keyes,  M.D.,  N.  7,  Med.  Jour.,  Deo.,  1871. 
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gical  Electricity,"  state  that  the  electrolytic  treatment  of  aneariBin  re- 
quires from  five  to  twenty  cells.  They  advise,  indeed,  that  we  shat 
not  conmience  with  the  full  power  of  the  current,  but  that  only  one  oi 
two  elements  be  employed  at  first,  and  that  we  gradually  increase  the 
number  until  the  desired  immber  is  reached. 

Two  or  three  needles,  properly  insulated,  and  connected  with  the 
negative  pole,  must  be  introduced  into  the  aneurism,  while  a  sponge 
electrode,  connected  with  the  positive  pole,  is  applied  to  the  surface 
near  by. 

The  period  of  time  occupied  in  each  stance  is  usually  from  five  to 
forty-five  minutes ;  and  at  proper  intervals  this  may  be  required  to  be 
repeated  four  or  five  times,  although  one  stance  has  sometimes  proved 
Buflicient.  Some  operators  prefer  to  employ  for  the  electrolytic  treat- 
ment of  aneurisms  the  positive  pole,  while  others  have  observed  the  best 
effects  from  the  simultaneous  introduction  of  both.  The  pain  caused 
by  the  operation  is  usually  such  as  to  demand  the  use  of  an  ansesthetic 

Section  2. — Special  Aneurisms,  with  Anatomical  Instructions 
FOR  THE  Application  of  the  Ligature  in  Various 

Regions  of  the  Body. 

Radial  Artery  in  the  I«ower  Third. 

The  radial  artery  lies  at  this  point  between  the  fiexor  carpi  radialis, 
and  the  supinator  longus.  The  venae  comites  lie  closely  upon  either 
side,  and  the  radial  nerve  quite  remote  on  the  radial  side. 

Operation. — The  hand  being  hold  supine,  an  incision  two  inches  in 
'  length  is  made  on  the  radial  side  of  the  flexor  carpi  radialis.  The 
integument  and  aponeurosis  being  laid  open,  the  artery  is  at  once 
brought  into  view. 

innar  Artery  in  the  I«ower  Third. 

Resting  upon  the  flexor  profundus,  the  ulnar  artery  in  this  portion  of 
its  course  is  covered  by  both  the  superficial  and  deep  f ascise,  and  also 
by  the  radial  margin  of  the  tendon  of  the  flexor  carpi  ulnaris,  which 
latter  constitutes  tlie  guide  to  the  artery.  The  vense  comites  lie  in 
close  connection  on  either  side  of  the  artery,  and  the  idnar  nerve  a 
little  behind  and  to  the  ulnar  side. 

Operation. — ^Wliile  the  hand  is  held  in  the  supine  position,  an 
incision  two  inches  in  length  is  made  along  the  radial  border  of  the 
tendon  of  the  flexor  carpi  ulnaris,  and  while  the  tendon  is  drawn 
slightly  to  the  ulnar  side,  the  incision  is  continued  until  the  artery  ifl 
exposed.  In  order  to  avoid  the  inclusion  of  the  nerve  in  the  ligature, 
it  is  best  to  introduce  the  aneurism  needle  from  tlie  ulnar  side,  between 
the  nerve  and  tlic  artery. 
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In  the  tipper  part  of  ths  forearm^  both  the  radial  and  ubiar  arterioe 
are  so  deeply  situated  that  die  attempt  to  apply  the  ligature  iB  very  apt 
to  do  serious  injury  to  the  muscles  and  other  structures,  and,  except  in 
case  of  a  direct  wound  of  one  of  these  arteries,  the  ligature  is  seldom 
applied  in  this  region. 

Brachial  Artery  at  the  Bend  of  the  Arm. 

At  the  bend  of  the  elbow  the  tendon  of  the  biceps  constitutes  the 
most  important  guide  to  the  brachial  artery.  The  artery  occupies  the 
centre  of  a  triangle,  two  sides  of  which  are  formed  by  the  supinator 
longus  and  the  pronator  radii  teres,  resting  upon  the  brachialis  anticus. 
The  median  nerve  lies  from  one-quarter  to  half  an  inch  to  the  ulnai 
Bide. 

Operation. — The  arm  being  extended,  an  incision  is  made  two  and 
a  half  inches  in  length,  near  the  ulnar  margin  of  the  tendon  of  the 
biceps,  lea\ing  the  median  basilic  vein  to  the  radial  side  ;  the  aponeu- 
rosis is  then  divided,  and  the  tendon  of  the  biceps  exposed.  To  the 
alnar  side  of  the  tendon,  the  artery  with  its  small,  venous  satellites, 
will  be  seen.  The  forearm  should  now  be  flexed  to  remove  the  tendon 
of  the  biceps  from  the  artery,  and  the  ligature  passed  from  the  ulnar 
side. 

Brachial  Artery  in  the  Xfiddle  of  the  Arm. 

The  brachial  artery  lies  at  first,  in  its  course  downwards,  on  the 
inside  or  ulnar  margin  of  the  coraco-brachialis ;  then  on  the  inside  of 
the  biceps,  which  covers  it  a  little  in  muscular  subjects.  The  median 
nerve  is  in  front  of  the  artery,  above,  and  rather  to  its  outer  side  • 
about  the  middle  of  the  arm  it  crosses  the  artery  completely,  and  near 
the  elbow  it  is  upon  the  inner  side.  The  artery  is  accompanied  by  its 
two  satellite  veins,  with  the  intenial  cutaneous  nerve  in  front.  The 
ulnar  nerve  is,  in  the  lower  part  of  the  arm,  at  some  distance  to  the 
inner  side.     The  musculo-spiral  nerve  is  posterior  to  the  artery. 

Operation. — Extend  the  arm  to  a  right-angle  with  the  body,  and 
hold  it  firmly  supinated.  The  skin  must  then  be  divided  along  tlie 
internal  margin  of  the  biceps,  to  the  extent  of  two  or  three  inches ;  the 
fascia  being  carefully  laid  open,  the  median  nerve  will  be  at  once 
brought  into  view  as  a  large  whip  cord.  Pushing  both  the  nerve  and 
the  biceps  a  little  to  the  outer  or  radial  side,  the  artery  and  its  vente 
comites  will  be  seen.  Flexing  the  forearm,  the  vessel  will  be  now 
more  completely  isolated,  and  the  ligature  can  easily  be  passed  from 
the  radial  side,  between  the  median  nerve  and  the  artery. 

Brachial  Artery  in  its  Upper  Third. 

The  arm  being  held  in  the  same  position  as  for  ligation  in  the 
middle  third,  an  incision  is  made  along  the  inner  margin  of  the  coraco- 
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brachialis,  when  the  artery  will  be  found  lying  between  tlie  median 
and  ulnar  nerve8,,the  former  on  its  radial  and  the  latter  on  its  ulnar 
side.  In  dividing  the  superficial  fascia,  care  should  be  taken  not  to 
wound  the  basihc  vein  which  sometimes  runs  upoil  the  surface  of  the 
artery  as  high  as  the  axilla. 

Subclavian  Artery. 

The  subclavian  artery  is  divided  by  surgeons  into  three  portions^ 
named,  respectively,  the  first,  second,  and  third  surgical  divisions.  The 
first  comprises  that  portion  of  the  artery  situated  between  its  origin 
and  the  inner  margin  of  the  scalenus  anticus ;  the  second  is  that  por 
tion  which  is  behind  the  scalenus  anticus ;  and  the  third  is  that  por- 
tion between  the  outer  edge  of  the  scalenus  anticus  and  the  lower 
margin  of  the  first  rib. 

Subclavian  Artery  in  its  Third  Surgical  XXvision. 

The  subclavian  artery  passes  downward  after  emerging  from  be- 
tween the  scaleni,  and  its  pulsation  can  usually  be  felt  most  distinctly 
when  the  clavicle  is  depressed,  and  at  a  point  above  its  upper  margin, 
midway  between  its  two  extremities.  It  is  at  this  point  that  it  will 
be  found  generally  most  convenient  and  most  safe  to  apply  the  ligature. 
The  anatomical  guides  which  I  have  been  accustomed  to  give,  differ  in 
some  respects  from  those  usually  described  by  surgical  and  anatomical 
writers.     They  are  as  follows : — 

The  approaches  to  the  artery  are  through  two  well-defined  triangles, 
one  supei-ficial  and  one  deep-seated.  The  first,  or  supra-clavicular  tri- 
angle, is  formed  by  the  sterno-cleido-mastoid,  the  omo-hyoid,  and  the 
clavicle.  The  second,  or  supra-costal,  by  the  scalenus  anticus,  the  bra- 
chial plexus  of  nerves,  and  the  first  rib.  The  latter  triangle  is  quite 
small,  and  embraces  the  artery  closely. 

Operation. — The  patient  lying  supine,  with  the  shoulder  well  de- 
pressed by  an  assistant,  an  incision  three  inches  in  length  is  made  over 
the  superior  border  of  the  clavicle  at  its  middle,  dividing  the  integu- 
ment, the  platysma  myoides,  and,  if  necessary,  the  borders  of  the 
trapezius  on  the  one  hand  and  of  the  sterno-cleido-mastoid  on  the 
other.  From  tliis  point  the  operation  may  usually  be  completed  by  the 
finger-nail,  or  by  the  instrument  devised  by  myself  and  described  in 
the  preceding  pages,  guided  alone  by  the  pulsations  of  the  artery. 
The  external  jugular  vein,  if  exposed  by  the  incision  already  made, 
must  be  seized  by  a  blunt  hook  and  drawn  inwards;  the  finger  is 
then  to  be  placed  upon  the  tubercle  of  the  first  rib,  which  corre- 
sponds to  the  insertion  of  the  scalenus  anticus,  and  while  it  rests  in 
this  position  as  a  guide,  the  aneurism  needle  must  be  gently  insinu- 
ated beneath  the  artery,  taking  care  not  to  include  any  portion  of  the 
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brachial  plexus  of  nerves  as  it  emerges  upon  the  opposite  side,  situated 
above  and  to  the  outer  side  of  the  artery. 

Sabolavian  Artery  in  the  Second  Surgical  XXvision. 

This  operation  is  seldom  made,  on  account  of  the  danger  of  wound- 
ing the  phrenic  nerve,  and  for  other  anatomical  reasons. 

Operation. — The  primary  incisions  are  the  same  as  in  the  case  ol 
the  third  surgical  division,  except  that  the  knife  has  to  be  carried  a 
little  father  inwards.  The  costal  tubercle  being  recognized,  a  director 
must  be  passed  beneath  the  scalenus  anticus,  and  its  division  efFectea 
from  without  inwards.  The  phrenic  nerve,  which  lies  in  front  of  the 
ecalenns  and  near  its  inner  margin,  can  only  be  avoided  either  by  not 
making  the  complete  section  of  the  muscle  or  by  pushing  the  nerve 
aside.  The  internal  mammary  artery  also  lies  immediately  outside  of 
the  phrenic  nerve,  and  is  Ihei-efore  liable  to  be  cut.  In  some  degree, 
botli  of  these  dangers  may  be  avoided  by  cutting  the  scalenus  half  an 
inch  from  its  attachment,  and  by  dividing  it  slowly  in  order  to  see 
whatever  is  brought  under  the  edge  of  the  knife.  When  the  muscle  is 
divided,  the  artery  will  be  seen  at  once,  and  the  needle  can  be  passed 
from  below  upwards  and  inwards. 

Subclavian  Artery  in  the  First  Surgical  Division. 

On  the  right  side  this  portion  of  the  artery  is  short,  and  gives  off  siy 
or  seven  considerable  branches.  Its  anatomical  relations  are :  in  front, 
the  skin,  fascise,  platysma  myoides,  and  the  origins  of  the  sterno-cleido- 
mastoid,  the  stemo-hyoid,  and  the  thyroid  muscles.  It  is  crossed,  also, 
by  the  pneumogastric,  cardiac,  and  phrenic  nerves,  and  by  the  internal 
jugular  and  vertebral  veins  ;  behind,  it  is  in  relation  with  the  recurrent 
laryngeal  and  sympathetic  nerves. 

On  the  left  side  the  artery  is  longer,  and  is  situated  more  deeply. 
In  addition  to  the  anatomical  relations  of  the  right  corresponding 
portion,  the  left  has,  in  front,  the  pleura  and  the  lung ;  internally,  the 
carotid,  the  CBSophagus,  and  trachea  ;  and  behind,  the  thoracic  duct. 

Operation. — ^Dr.  J.  Kearney  Rodgers,  of  tliis  city,  tied  the  left  sub- 
clavian within  the  scaleni  in  the  following  manner:  The  patient 
being  placed  in  the  position  above  described,  an  incision  three  inches 
and  a  half  long  was  made  through  the  skin  and  platysma,  on  the  in- 
ner edge  c)f  the  stemo-mastoid,  terminathig  at  the  sternum ;  this  was 
met  by  another  incision  of  two  and  a  half  iiuihes,  along  the  sternal  ex- 
tremity of  the  clavicle;  the  flap  was  dissected,  and  the  sternal  and 
half  tlie  clavicular  origin  of  the  stemo-mastoid  divided  on  a  director, 
and  the  flap  raised ;  the  deep  fascia  was  then  divided  by  the  handle  (»f 
the  scalpel  and  the  fingers,  the  dissection  continued  along  the  outer 
side  of  the  deep  jugular  vein  to  the  inner  edge  of  the  scalenus  anticus 
muscle,  to  a  point  half  an  inch  above  the  rib,  to  avoid  the  thoracic 
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duot ;  the  phrenic  nerve  was  detected  and  avoided,  and  the  fingers, 
pressed  to  Ao  bottom  of  the  wound,  discovered  the  rib,  and  then  the 
artery ;  the  needle  was  then  passed  from  below  upwards. 

Innominata. 

The  innominata  is  about  one  inch  and  a  half  in  length,  and  bi- 
furcates nearly  opposite  the  right  stemo-clavicular  junction.  It  is  in 
relation,  externally,  with  the  pleura,  right  vena  innominata,  and  right 
pneumogastric  nerve ;  behind,  with  the  trachea ;  in  ivont  and  above, 
witli  the  sternum  and  the  origins  of  the  stemo-hyoid  and  stemo-thyroid 
muscles ;  below,  with  the  inferior  thyroid  vein,  and  left  vena  innom- 
inata; and  internally,  with  the  carotid. 

Dr.  Valentine  Mott  was  the  first  to  attempt  the  application  of  a  lig- 
ature to  this  artery,  in  May,  1818.  The  patient  died  on  the  twenty- 
sixth  day,  of  secondary  hsemorrhage.  His  mode  of  operation  was  as 
follows :  The  patient  being  placed  on  the  back,  the  shoulders  slightly 
laised,  and  the  face  turned  to  the  opposite  side,  an  incision  three 
nches  in  length  was  made  just  above  the  cavicle,  terminating  over  the 
irachea,  and  another  incision,  of  the  same  length,  extended  from  this 
()oint  along  the  inner  border  of  the  stemo-mastoid.  The  integument 
^as  dissected  ofiF,  and  the  platysma  divided ;  the  sternal  and  part  of  the 
clavicular  portion  of  the  stemo-mastoid  were  then  divided  on  the 
director  at  the  first  incision,  and  turned  outwards ;  the  stemo-hyoid  and 
thyroid  were  divided  and  drawn  inwards,  exposing  the  sheath  of  the 
earotid^  par  vagum^  and  internal  jugular  vein;  the  par  vagam  was 
separated  from  the  carotid,  and  with  the  vein,  drawn  to  the  outside, 
while  the  artery  was  drawn  towards  the  trachea,  enabling  the  operator 
to  expose  the  subclavian  ;  the  innominata  was  now  reached  by  separat- 
ing the  cellular  tissue,  and  the  needle  passed  from  below  upwards  and 
inwards. 

There  are  now  twelve  well  authenticated  examples  of  ligature  of  the 
arteria  innominata,  only  one  of  which  was  successful.  In  1864,  Dr.  A. 
W.  Smythe,  of  New  Orleans,  tied  this  artery  for  a  subclavian  aneurism. 
He  tied  also  at  the  same  time  the  common  carotid  one  inch  above  its 
origin.  HsBmorrhage  having  occurred  on  the  fifteenth,  thirty-third, 
and  fifty-first  days.  Dr.  Smythe  applied  a  ligature  to  the  right  vertebral 
on  the  fifty-fourth  day,  after  which  the  recovery  was  uninterrupted. 
Ten  years  later,  the  patient  died  from  a  recurrence  of  the  haemorrhage 
from  the  same  tumor. 

Primitive  Carotid  below  the  Omo-hyoid  Mtuicle. 

The  carotid  artery  in  the  first  part  of  its  course  occupies  what  is 
known  In  regional  surgery  as  the  inferior  carotid  triangle ;  which  tri- 
angle is  bounded  in  front  by  the  median  line  of  the  neck,  behind  oi 
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externally  by  the  anterior  margin  of  the  stemo-cleido-mastoid,  and  above 
by  the  anterior  belly  of  the  oino-hyoid.  The  artery  is  covered  by  integ- 
ument, the  platysma  myoides,  the  superficial  and  deep  fasciae,  the  inner 
margin  of  the  stemo-cleido-mastoid,  by  the  stemo-hyoid  and  sterno- 
thyroid muscles.  Situated  very  deeply  and  enclosed  within  a  common 
eheath  lie  the  carotid  artery,  the  internal  jugular  vein  and  the  pneumo- 
gatstric  nerve ;  the  vein  lying  on  the  outer  side  of  the  artery  on  the 
right  side  of  the  neck,  but  overlapping  or  passing  directly  across  it  on 
the  left  side ;  the  nerve  is  between  the  vein  and  artery^  posteriorly. 
Filaments  of  the  descendens  noni  lie  in  front  of  the  sheath,  and  to  the 
inner  side. 

Operation. — An  incision,  three  inches  in  length,  is  made  along  the 
anterior  border  of  the  sterno-cleido-mastoid,  commencing  opposite  the 
cricoid  cartilage.  The  anterior  border  of  the  sterno-mastoid  being  ex- 
posed, it  must  be  drawn  outwards  together  with  the  middle  tliyroid 
vein.  The  stemo-thyroid  and  stemo-hyoid  muscles  must  at  the  same 
time  be  drawn  inwards,  and  the  belly  of  the  omo-hyoid  exposed  and 
drawn  upwards.  The  deep  cervical  fascia  being  now  laid  open,  the 
artery  and  vein  enclosed  in  their  common  sheath  will  be  exposed. 
Having  opened  the  sheath,  the  needle  must  be  introduced  between 
the  artery  and  vein,  avoiding  the  pneumogastric  nerv-e.  Some  care 
may  be  required  also  not  to  include  the  recurrent  laryngeal  and  sym 
pathetic  nerves,  and  the  inferior  thyroid  artery,  all  of  which  lie  behind 
the  sheath.  In  case  the  ligature  is  applied  in  this  region  it  should  be 
placed  as  high  as  the  circumstances  will  permit. 

Primitive  Carotid  above  the  Omo-hyoid  Miuole. 

The  superior  carotid  triangle  is  bounded  externally  by  the  stemo 
cleido-mastoid,  above  by  the  posterior  belly  of  the  digastricus,  and  below 
by  the  anterior  belly  of  the  omo-hyoid.  The  primitive  carotid,  which 
divides  into  the  external  and  internal  carotids  opposite  the  cornua  of 
the  thyroid-cartilage,  lies  somewhat  concjcaled  by  the  margin  of  the 
Btemo-mastoid,  enclosed  in  a  common  sheath  with  the  internal  jugular 
and  the  pneumogastic  nerve,  the  vein  lying  externally  and  the  nerve 
on  the  same  plane  posteriorly,  between  the  artery  and  the  vein.  The 
descendens  noni  is  in  front  of  the  sheath  near  its  inner  margin. 

Operation. — The  portion  of  the  primitive  carotid  above  the  omo- 
hyoid is  more  superficial  and  acc^essible  than  the  portion  below ;  it  is 
regarded,  therefore,  as  the  point  of  election,  and  especially  have  ope- 
rators chosen  that  point  which  is  immediately  above  the  omo- 
hyoid muscle.  The  patient  is  laid  upon  his  bed  with  the  shoulders 
elevated  and  his  head  turned  to  the  opposite  side.  An  incision  three 
iucheft  ir  length  is  then  made  along  the  anterior  border  of  the  sterno- 
mastoid  muscle,  commencing  opposite  the  cornua  of  the  thyroid  car- 
tilage.    The  superficial  and  deep  fasciffi  are  divided  and  the  sheath 
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exposed.  Carefully  avoiding  the  vein  and  the  descendens  noni,  the 
sheath  is  opened  and  the  needle  introduced  from  the  outer  side  between 
the  vein  and  artery. 

If  the  knife  is  employed  throughout  the  entire  operation,  small  arte- 
rial and  venous  branches  may  require  the  ligature ;  but  I  have  often 
completed  the  exposure  of  the  sheath  of  the  artery,  after  the  first  inci- 
sion, by  the  handle  of  the  knife,  the  "  dry  dissectors,"  or  by  the  fingers 
al6ne,  and  without  wounding  i\  single  vessel  of  sufficient  size  to  demand 
the  ligature.  In  some  cases  the  internal  jugular  vein  rises  so  promi- 
nently in  front  of  the  artery  as  to  conceal  it  entirely.  Pressure  made  at 
the  upper  angle  of  the  wound  will  cause  it  to  collapse  partially,  or  it  can 
be  easily  displaced  by  a  blunt  hook. 

ArterU  DorMliB  Pedia. 

The  continuation  of  the  anterior  tibial  artery  may  be  tied  just  before 
it  dips  down  to  the  sole  of  the  foot  as  it  lies  upon  the  internal  cuneiform, 
and  between  the  tendons  of  the  extensor  proprius  pollicis  and  the  inner 
most  tendon  of  tlie  extensor  communis  digitorum.  It  is  accompanied 
by  vense  comites,  and  upon  its  external  side  lies  the  continuation  of  the 
anterior  tibial  nerve.  A  fasciculus  of  the  extensor  brevis  also  crosses 
the  artery  obliquely  at  this  point 

Anterior  Tiliial  Artery  near  the  AnUe. 

The  anterior  tibial  artery,  covered  by  integument  and  fascia,  lies,  in 
the  upper  part  of  its  lower  third,  between  the  tibialis  anticus  and  the 
extensor  proprius  pollicis,  and  lower  down  over  the  instep  between  the 
extensor  pix)prius  pollicis  and  the  extensor  longus  digitorum.  It  is 
accompanied  by  venje  coinites,  and  the  anterior  tibial  nerve,  which  lat- 
ter is  on  the  outer  or  fibular  side. 

The  mode  of  procedure  in  the  application  of  a  ligature  will  not 
require  a  special  description. 

Anterior  Tibial  Artery  in  iU  BAiddle  Third. 

The  artery  here  lies  deeply  situated  upon  the  interosseous  ligament, 
with  its  venflB  comites  upon  either  side,  and  the  anterior  tibial  nerve 
upon  its  fibular  side,  and  somewhat  more  superficial.  It  can  only  be 
reached  by  separating  the  muscular  layers  which  compose  the  tibialis 
anticus  on  the  one  hand,  and  the  extensor  longus  digitorum  witli  the 
extensor  proprius  pollicis  on  the  other. 

Posterior  Tibial  Artery  behind  the  MaUeolua  Intemiia. 

The  artery,  with  its  satellite  veins,  is  situated  almost  parallel  wiHi  the 
posterior  border  of  the  internal  malleolus,  behind   the  sheath  of  thv 
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tendons  of  the  flexor  longus  digitomm  and  the  tibialis  posticus.  The 
posterior  tibial  nerve  lies  farther  back  towards  the  heel,  but  in  close 
proximity  to  the  artery. 

Operation. — ^Make  a  crescentic  incision  behind  the  malleolus,  with 
its  convexity  directed  backwards,  about  midway  between  the  tendo 
Achillis  and  the  malleolus,  but  rather  nearer  to  the  latter  than  to  the 
former.  After  cutting  the  deep  fascia  the  artery  will  gCi  erally  be 
foand  imbedded  in  a  smaU  mass  of  adipose  tissue. 

Posterior  Tibial  Artery  in  the  Bfiddle  Third  of  the  Leg. 

Situated  rather  superficially,  the  artery  runs  purallel  to,  but  about 
three-fourths  of  an  inch  from  the  internal  border  of  the  tibia,  from 
which  it  is  separated  by  the  flexor  longus  digitorum.  It  is  covered  by 
the  internal  border  of  the  soleus.  The  posterior  tibial  nerve  is  upon 
its  tibial  or  inner  side. 

Operation. — The  leg  being  flexed  and  laid  upon  its  outer  side,  an 
incision  is  made  two  or  three  inches  long,  two-thirds  of  an  inch  from 
the  inner  edge  of  the  tibia.  The  fascia  being  divided,  the  gastroc- 
nemius is  drawn  aside  and  tlie  fibres  of  the  soleus  divided,  when  the 
artery  will  be  exposed. 

Posterior  Tibial  Artery  in  its  Upper  Third. 

Mr.  Guthrie  regarded  the  usual  operations  made  for  the  ligature  of 
this  portion  of  the  artery  so  dangerous,  painful,  tedious,  difficult,  and 
bloody,  that  he  preferred  to  attempt  to  reach  the  artery  by  making  a 
perpendicular  incision  of  six  or  seven  inches  in  length  at  the  back  of 
the  leg,  through  the  skin,  fascia,  gastrocnemius,  soleus,  and  plantaris. 

In  case  of  a  wound  of  the  artery  at  this  point,  the  application  of  a 
ligature  might  be  required,  and  according  to  my  own  experience  the 
Burgeon  will  be  best  satisfied  with  his  work  who  follows  the  advice  of 
Guthrie 

PopUteal  Artery  in  the  Upper  Part  of  the  PopUteal  Spaoe. 

The  popliteal  artery  may  be  tied  with  but  little  difficulty  in  the  up- 
per or  lower  portions  of  this  space.  In  the  middle,  however,  the  ap- 
plication of  the  ligature  is  attended  with  more  difficulty,  owing  to  the 
greater  depth  of  the  artery,  and  the  tension  of  the  surrounding  tissues. 

Operation.— The  patient  being  placed  in  the  prone  position,  with 
the  limb  extended,  an  incision  should  be  made  about  four  inches  in 
length,  commencing  a  few  inches  above  the  internal  condyle,  and  ex- 
tending along  the  posterior  margin  of  the  semimembranosus.  The 
fascia  having  been  divided,  the  areolar  tissue  may  be  pushed  aside  with 
the  fingers,  when,  by  drawing  the  tendon  of  the  muscle  inward,  the 
pukationB  of  the  artery  may  be  felt.     The  internal  popliteal  nerve  liet 
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much  more  superficial  tnan  the  artery  and  to  its  fibular  side,  and  is  not 
seen  in  this  dissection.  The  popliteal  vein  is  also  external  to  the  artery, 
and  more  supei-ficial,  but  throughout  its  course  it  is  intimately  con- 
nected with  it.  Sepai'ating  the  vein  from  the  ailery,  the  needle  is 
carefully  passed  beneath  the  latter,  which  is  then  secured. 

Popliteal  Artery  in  the  Ijower  Part  of  the  Popliteal  Space. 

The  patient  being  in  the  same  position  as  before,  an  incision,  three 
inches  long,  is  made  commencing  opposite  the  bend  of  the  knee-joint  a 
little  to  the  fibular  side  of  the  middle  of  the  popliteal  space,  avoiding 
the  external  saphenous  vein  and  nerve.  Having  divided  the  fascia,  the 
dissection  is  continued  with  the  finger  through  the  areolar  tissue  to  the 
space  between  the  heads  of  tlie  gastrocnemius,  beneath  which  will  be 
foimd  the  artery,  with  the  vein  and  nerve,  the  artery  being  most 
external.  After  separating  the  vein  and  nerve,  the  needle  should  bo 
passed  from  without  inward. 

Femoral  Artery  in  the  Fibrous  OanaL 

The  artery  here  lies  in  a  dense  fibrous  sheath  formed  of  aponeu- 
rotic bands,  which  extend  from  the  vastus  intemus  to  the  tendons  of 
the  adductors  longiis  and  magnns.  On  either  side  are  the  bellies  of 
the  muscles  just  named,  and  anteriorly  the  artery  is  covered  by  the 
sartorius.  The  femoral  vein  lies  internal  to  the  artery  and  a  little 
back  of  it,  but  in  close  apposition,  and  externally  lies  the  long  or 
internal  saphenous  nerve. 

Operation. — The  thigh  being  flexed  upon  the  body,  and  the  leg  upon 
the  thigh,  the  limb  resting  upon  its  external  surface,  an  incision  is 
made  three  inches  long  over  the  junction  of  the  middle  and  lower  por- 
tions of  the  thigh,  on  the  outer  or  anterior  margin  of  the  sartoriirs, 
through  the  skin,  fascia,  and  sheath  of  the  sartorius,  exposing  the  fibres 
of  this  muscle.  Displace  the  muscular  mass  and  carefully  open  its 
sheath  posteriorly.  Lay  open  the  fil)rous  canal  with  the  aid  of  a  di- 
rector, and  the  ai-tcry  will  be  in  view.  The  needle  may  now  be  passed 
from  without  inwards.  In  case  the  oi>erator  cannot  recognize  the  situ- 
ation of  the  sartorius,  it  will  be  remembered  that  the  femoral  artery 
follows  very  closely  a  line  drawn  obliquely  around  the  thigh  from  the 
nriddle  of  Poupart's  ligament  to  the  middle  of  the  popliteal  space. 

Tlie  operation  is  difficult,  and  is  seldom  practised  except  when  ren- 
dered abs-^lutely  necessary. 

Femoral  Artery  in  the  Lower  Portion  of  8carpa*8  Triangle. 

In  the  upper  portion  of  the  tliigh  the  femoral  artery  occupies  the 
triangulai  space  called  Scar])a's  triangle,  bounded  above  by  Poupart's 
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ligaiuont,  externally  by  the  sartorins  and  intemallj'  by  the  adductoi 
lf>iiguR.  The  artery  lies  superficially,  being  cove»^d  only  by  the  integu- 
ment and  fasciae,  with  a  few  lymphatic  glands.  The  internal  saphe- 
nous vein  is  also  in  front  of  the  artery  and  a  little  to  its  inner  side. 
Underneath  Poupart's  ligament  the  femoral  vein,  enclosed  within  the 
same  sheatli  with  the  artery,  is  in  contact  and  upon  its  inner  side ; 
toward  the  middle  and  lower  portions  of  the  thigh  it  gradually  passes 
behind  it,  and  in  the  upper  portion  of  the  popliteal  space  it  is  upon  its 
outer  side.  The  anterior  ciniral  nerve,  as  it  emerges  from  underneath 
Poupart's  ligament,  is  half  an  inch  external  to  the  artery.  In  the  lower 
portion  of  Scarpa's  triangle  a  branch  of  the  anterior  crural,  the  long  or 
internal  saphenous  nerve,  approaches  the  artery  and  runs  along  the  an- 
terior and  outer  margin  of  its  sheath  as  far  as  the  fibrous  canal;  it 
then  leaves  the  artery  and  passes  to  the  inner  side  of  the  knee. 

The  course  of  the  femoral  artery  through  Scarpa's  triangle  is  from 
the  middle  of  Poupart's  ligament  to  the  apex  of  the  triangle.  In  the 
first  part  of  this  course  tlie  femoral  artery  gives  off  in  rapid  succession 
four  small  vessels,  and  finally  the  profunda,  which  latter  is  nearly 
equal  in  size  to  the  femoral  itself.  The  profunda  arises  from  the  outer 
and  back  part  of  the  femoral,  from  one  to  two  inches  below  Poupart's 
ligament. 

Operation. — The  brief  review  of  the  anatomy  of  this  region  above 
given  will  explain  why  the  lower  portion  of  Scai'j>a's  triangle  is  usually 
selected  for  the  application  of  the  ligature  in  cases  of  popliteal  aneu- 
risms. The  operation  is  made  as  follows:  The  thigh  being  slightly 
flexed  upc»n  the  body,  a  little  abducted  and  rotated  outwards,  an  in- 
cision, three  inches  in  length,  is  made  along  the  inner  margin  of  the 
sartorius,  commencing  about  four  inches  below  Poupart's  ligament, 
leaving  the  internal  saphenous  vein  to  the  inner  side.  The  fascia  lata 
is  then  divided,  the  sartorius  .exposed  and  drawn  outwards,  when  the 
sheath  of  the  vessels  is  at  once  brought  into  view.  The  sheath  being 
opened,  the  ligature  is  passed  from  within  outward. 

Femoral  Artery  under  Poupart's  Ugament. 

Operation. — ^The  thigh  being  extended  and  rotated  outwards,  an  in 
cision  is  made,  commencing  at  the  middle  of  Poupart's  ligament  and 
extending  downwards  about  two  inches.  Tlie  fascia  is  exposed  by  care- 
ful incisions,  the  sheath  opened  upon  its  outer  margin,  and  while  the 
vein  is  held  inward  the  needle  is  passed  from  within  outward.  In  very 
fleshy  persons  there  is  danger  of  mistaking  the  position  of  Poupart^a 
ligament,  and  of  placing  the  h'gature  too  low. 

Bztemal  lUao  Artery. 

The  common  iliac  divides  near  the  sacro-iliac  symphysis.    The  exter- 
nal iliac  passes  obliquely  downwards  and  outwards  to  its  tennination  im 
15 
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Ihe  femoral  under  the  middle  of  Poupart's  ligament.  It  may  be  Hga 
ted  in  any  part  of  its  course  except  near  its  origin,  where  the  proximity 
of  the  internal  iliac  would  prevent  the  formation  of  a  clot ;  and  near 
Poupart's  ligament,  where  the  epigastric  and  circumflex  arteries  might, 
in  the  same  manner,  prevent  the  occlusion  of  the  vessel,  and  thus  give 
rise  to  a  secondary  hcemorrhage.  On  the  left  side,  through  its  entire 
course,  the  external  iliac  vein  is  upon  its  inner  side  ;  on  the  right,  this 
vein  is  at  first  behind  the  aitery,  and  then  to  the  inner  side.  In  its 
upper  part  this  artery  is  often  crossed  by  the  ureter.  The  spermatic 
vessels  lie  upon  the  external  iliacs  of  each  side,  near  their  termination, 
and  also  a  branch  of  the  genito-crural  nerve  and  the  circumflex  ilii 
vein ;  the  vasa  deferentia  curve  along  their  inner  sides. 

Operation. — Tlie  operation  recommended  by  Sir  Astley  Cooper,  and 
always  preferred  by  Mott,  will  be  found  the  most  safe  and  easy  of  exe- 
cution. It  is  essentially  as  follows :  The  patient  lying  upon  his  back, 
with  the  abdominal  muscles  relaxed,  an  incision  is  made  three  or  four 
inches  in  length,  pamllel  to  Poupart's  ligament,  and  about  three-quarters 
of  an  inch  above  the  ligament,  tenninating  below  at  tlie  external  ab- 
dominal ring.  After  cutting  through  tlie  integument,  the  superficial 
fascia  and  the  tendon  of  the  external  oblique  muscle,  the  muscular 
fibres  of  the  internal  oblique  are  exposed :  detaching  a  few  of  tliese 
fibres  from  Poupart's  ligament,  near  the  lower  or  inner  angle  of  the 
wound,  the  spermatic  cord  is  brought  into  view  :  raising  the  loose  cellu- 
lar investment  of  the  cord  and  incising  it  transvei^sely,  the  finger  may 
be  readily  passed  beneath  it  through  the  internal  abdominal  ring,  and 
at  this  point  the  pulsations  of  the  external  iliac  artery  may  be  felt  di- 
rectly underneath.  The  surgeon  is  now  certain  that  he  is  below  the 
peritonteum,  and  with  gentle  pressure  he  can  displace  tliis  membrane 
with  the  contained  viscera  as  far  as  may  be  necessary  to  expose  fully 
any  portion  of  the  artery.  The  sheath  of  the  vessels  being  opened,  the 
ligature  is  passed  from  within  outwards. 

Oommon  Iliao  Artery. 

The  abdominal  aorta  divides  usually  on  the  left  side  of  tlie  body  of 
the  fourth  lumbar  vertebra,  which  point  corresponds,  in  most  cases,  to 
tli(*  left  side  of  the  unil)ilicus.  The  common  iliacs  are  about  two  inches 
in  length,  the  right  being  the  longest  and  largest,  and  are  in  relation 
anteriorly  with  the  peritona3um  and  branches  of  the  sympathetic  nerve. 
Near  the  points  where  they  divide  into  internal  and  external  iliacs, 
they  may  be  crossed  by  the  ureters;  on  the  right  side  this  must  be 
regarded  as  the  rule,  on  the  left  as  the  exception.  The  left  commoD 
iliac  is  crossed  by  the  superior  haimorrhoidal  arter}^,  and  tlie  common 
iliac  vein  lies  to  its  inner  side. 

The  right  common  iliac  has  the  iliac  vein  at  first  upon  its  outer  side, 
tlien  behind,  and  finallv  behind  and  a  little  to  the  inner  side. 

Operation. — Tlie  i)recise  form  and  extent  of  the  external  incisior 
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tiuist  depend  very  much  upon  the  obesity  of  the  patient,  or  degree  ol 
pn»jection  of  the  abdominal  parietes;  the  surgeon  will  therefore  feel  at 
lilierty  U)  deviate  from  the  instructions  given  for  the  tegumentary  irci- 
tium  according  as  his  judgment  shall  suggest. 

Tlie  patient  resting  upon  his  back,  but  inclining  a  little  to  the  oppo- 
Bite  side,  an  incision  is  made,  commencing  just  in  front  of  the  free  ex- 
tremity of  the  eleventh  rib,  passing  downward  one  and  a  half  inches 
ill  front  of  the  anterior  superior  spinous  process  of  the  ilium,  an<l 
terminating  just  above  the  internal  ring  by  a  sharp  curve  upwards  and 
inwards  of  an  inch  or  more,  the  whole  length  of  the  incision  being 
alx)ut  seven  inches.  The  three  abdominal  muscles  being  divided  to  the 
earae  extent,  tlie  fascia  transversalis  will  be  exposed.  This  must  be 
opened  very  cautiously,  first  at  the  upper  and  outer  part  of  the  wound, 
where  it  is  less  closely  united  to  the  peritonseum  ;  the  opening  in  the 
fascia  may  then  be  enlarged,  and  the  peritonseum  gently  displaced  from 
below  until  the  external  iliac  artery  is  brought  into  view,  when  the 
common  iliac  will  readily  be  found.  P  ring  the  operation  an  assist- 
ant should  stand  upon  the  opjwsite  side  /f  tlie  body,  and  with  his  hands 
in  the  wound  sustain  the  peritoiifleum  and  the  contained  viscera.  The 
surgeon  must  bear  in  mind  also  the  danger  of  getting  behind  the  psoas 
muscle  while  searching  for  the  artery.  In  operating  upon  the  left  side 
the  ligature  should  be  passed  fi'om  witliin  out ;  on  the  right  side  the 
ligature  may  be  passed  either  way. 

The  ligature  was  first  applied  to  the  common  iliac  by  Gibson,  of 
Philadelphia,  for  a  gunshot  injury,  in  1812.  The  operation  was  unsuo- 
fossfid.  In  1827  Dr.  Mott,  of  tliis  city,  made  the  firat  successful  appli- 
cation of  the  ligature  to  this  artery,  in  a  case  of  nuenrisin.  According 
to  Agnew,  the  operation  has  been  made  sixty-three  times,  of  which 
number  fifty  died,  twelve  are  known  to  have  recovered,  and  in  one  case 
the  result  is  unknown.  Of  nine  cases  in  which  the  peritonaeum  was 
wounded  during  the  operation,  only  one  recovered;  and  of  thirteen  cases 
in  which  the  operation  was  made  for  haemorrhage,  but  one  recovered. 

Very  recently  Dr.  Gouley,  of  Bellevue  Uospital,  tied  the  common 
iliac  in  a  case  of  aneurism  of  the  external  iliac,  the  patient  dying  in  the 
course  of  a  few  clays,  of  exhaustion  consequent  upon  the  sloughing  of 
the  sac,  but  not  jntil  after  occlusion  of  the  vessel  had  been  completed ; 
and  on  the  15th  of  May,  1864,  after  the  l)attle  of  the  Wilderness,  I  tied 
the  same  vessel  in  the  presence  of  Dr.  Walser  and  my  student,  Mr. 
Iloyn.  The  patient,  John  E.  Preston,  of  the  19th  Pa.  Vols.,  had  been 
wounded  by  a  rifle-ball  which  had  traversed  the  pelvis,  and  the  opera- 
tion was  made  to  arrest  a  haemorrhage,  which  had  already  nearly  proved 
fatal.  He  died  on  the  following  day,  but  without  a  recurrence  of  the 
bleeding. 

Internal  Qiao  Artery. 

The  internal  iliac  is  a  short  but  large  vessel,  of  about  one  inch  and  a 
half  in  length,  extending  from  the  point  of  b^'furcation  of  the  common 
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iliac  downward  to  the  upper  margin  of  the  great  sacro -sciatic  foramen. 
The  internal  iliac  vein  and  the  lurabo-sacral  nerve  lie  behind  the  artery, 
the  ureter  crosses  in  front,  and  the  psoas  magnus  muscle  lies  at  its  outer 
side. 

The  internal  iliac  was  first  tied  successfully  by  Stevens,  of  Vera  Cruz, 
since  which  time  it  has  been  tied  successfully,  either  for  the  purpose  of 
arresting  haemorrhage  or  for  aneurism,  by  White,  Valentine  Mott,  Syme, 
and  several  others. 

The  mode  of  exposing  the  artery  usually  adopted  is  the  same  as  in 
applying  the  ligature  to  the  common  iliac. 

Aorta. 

Sir  Aetley  Cooper  was  the  first  to  attempt  the  application  of  a  liga- 
ture to  the  aorta.  His  operation  was  made  in  1817,  in  a  case  in  which 
an  inguinal  aneurism  had  ruptured  and  death  was  imminent.  He 
made  an  incision  three  inches  in  length,  a  little  to  the  left  of  the  um- 
bilicus, entering  the  cavity  of  the  peritonseum.  Separating  the  intes- 
tines, the  peritonaeum  was  opened  over  the  artery  with  the  finger-nails, 
and  the  ligature  applied  three-quarters  of  an  inch  above  its  bifurca- 
tion.   The  patient  survived  forty  hours. 

Since  then  the  ligature  has  been  applied  to  the  abdominal  aorta  seven 
times,  in  one  of  which  cases  modified  acupressure  was  employed.  Some 
of  the  operators  have  imitated  the  method  adopted  by  Sir  Astley 
Cooper  for  the  purpose  of  reaching  the  artery,  and  others  have  kept  en- 
tirely outside  of  the  peritonseum.  In  one  of  these  latter  cases  the 
patient  survived  ten  days ;  but  in  all  the  remaining  examples  death  re- 
sulted within  a  few  hours. 
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FRACTURES.  ^ 

Section  1. — General  Considerations. 

Definition  and  Nomenclature. 

A  Fbaotubb  is  a  solution  of  continuity  in  bone  or  caitilage,  ooea 
sioned  by  violence. 
Fractures  are  divided  into  complete  and  incomplete,  single  or  aimplei 
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comminuted  or  multiple,  compound,  complicated,  double,  transverBe^ 
oblique,  longitudinal,  serrated,  denticulated,  impacted,  and  punctured. 

A  fracture  is  said  to  be  Complete  when  the  line  of  fracture  tra- 
yersee  ftompletely  the  length  or  breadth  of  the  bone. 

An  Inoomplete  fracture  is  a  partial  separation,  and  is  understood 
to  include, — First,  a  bending  of  the  bone,  in  which,  although  there 
may  be  no  appreciable  separation  of  fragments,  a  certain  amount  of 
lesion  is  assumed  to  eidst.  It  has  been  called  '^  interstitial "  and  ^^  in- 
terperiosteaL" — Second,  a  partial  fra^wre^  or  greeuHstick  fracture, 
which  is  common  in  the  bones  of  infants  and  children,  and  which  is, 
also,  in  most  cases  denticulated. — Third,  fissure^  or  the  incomplete 
fracture  of  older  and  less  flexible  bones,  common  in  the  bones  of  the 
akull,  and  in  gunshot  fractures  of  the  extremities,  and  which  is  seldom 
or  never  denticulated. 

In  a  Single  or  Simple  fracture  the  bone  is  broken  at  but  one  point. 

The  fracture  is  said  to  be  Comminuted  or  Multiple  when  the  bone 
18  broken  at  two  or  more  points. 

A  fracture  is  Compound  when  there  is  an  external  wound  commu- 
nicating with  the  point  of  fracture. 

The  term  Comiplioated  is  reserved  for  other  complications  than 
those  already  specifically  named :  thus  a  fracture  may  be  complicated 
with  a  dislocation,  with  lesion  of  important  nerves  or  blood-vessels, 
with  a  syphilitic  taint  or  other  general  dyscrasi©. 

A  fracture  is  termed  Double  when  the  same  bones  on  the  corre- 
sponding sides  of  the  body  are  broken:  as  when  both  clavicles  ai'e 
broken. 

The  terms  Transverse,  Oblique,  and  Longitudinal  indicate  the 
direction  of  the  line  of  fracture  in  relation  to  the  long  diameter  or 
axis  of  tho  bone.  A  transverse  fracture,  strictly  speaking,  seldom  occurs 
in  the  shafts  of  long  bones. 

Serrated  fractures,  or  those  fractures  in  which  are  presented  one  or 
more  angular  projections  like  the  teeth  of  a  large  saw,  occur  usually  at 
or  near  the  extremities  of  long  bones,  and  are  not  so  common  in 
infancy  and  in  youth  as  in  more  advanced  life. 

Denticulated  fractures,  presenting  long,  slender  spicula  of  bone, 
occur  most  often  in  the  shaft  and  near  the  centre  of  long  bones,  and 
belong  almost  exclufti>'ely  to  early  life. 

Impacted  fractures  are  those  in  which  one  fragment  is  driven  into 
another ;  and  this  variety  of  fracture  is  illustrated  most  often  in  extra- 
capsular fractures  of  the  neck  of  the  femur,  in  fractures  of  the  surgical 
neck  of  the  humerus,  and  in  the  so-called  CoUes's  fracture,  near  the 
lower  extremity  of  the  radius. 

Punctured  fractures  are  caused  by  penetrating  weapons,  such  as  the 
bayonet  and  the  arrow,  and  in  civil  practice  are  most  often  observed  in 
fractures  of  the  skull.  In  military  practice  they  are  most  frequently 
met  with  as  the  result  of  gunshot  injuries,  and  of  bayonet  or  arrow 
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wounds  in  the  epiphyses  of  the  long  bones.  Ordinarily  they  are 
accompanied  with  fissures.  In  the  following  wood-cuts  two  examples 
of  punctured  fractures  of  bones  are  represented,  caused  by  arr(»ws,  in 
one  of  which  there  is  not  even  a  tissure  connected  with  the  fracture. 


Fig.  54. 


Fig.  65. 


Section  of  a  BniTalo  rib,  with  imimctod  arrow-head. 
No.  4T:i5,  nect.  1,  A.M.M.    Circular  No.  8,  1«71. 


Roctlon  of  a  Buffalo  rib,  with  impacted  arrow-head 
and  fissure.  No.  478<i,  sect.  1,  A  M.M.  Circular  No. 
8,  1871. 


Writers  often  apply  other  names  to  fractures,  according  to  certain 
real  or  fancied  resemblances,  as  for  exam])le,  en  rave^  en  hec  dejlute^  en 
bee  deplume^  spiroid,  cuneate,  the  silver-fork  fracture  of  the  radius. 

When  bones  are  separated  by  violence  at  the  \yo\\\t  of  junction 
between  their  epiphyses  and  their  diaphyses,  the  accidents  are  termed 
ej)iphy8ecd  separationf<.  These  separations  take  place  most  frequently 
in  early  life  ;  they  are  in  general  nearly  transvei-se;  often  accompanied 
with  only  moderate  displacement,  and  they  are  in  most  regards  subject 
to  the  same  rules  of  diagnosis  and  treatment  which  govern  other 
fractures. 


General  Causes  of  Fracture. 

The  causes  of  fractures  are  predisposing  and  exciting. 

The  Predisposing  Causes  are  old  age,  mollities  ossium,  fragilitas 
ossium,  rachitis,  scrofula,  cancer,  lues,  gout,  scorbutus,  mercurializa- 
tion,  and  ])r(jbably  all  diseases  which  materially  impair  the  tone  of  the 
general  system. 

Youth  predisposes  to  the  occurrence  of  i)artial,  and  old  age  to  the 
occurrence  of  ci^mplete  fractures,  and  esi)ecially  of  the  so-called  *'  pipe- 
stem"  fracture. 

As  ccjiitrasted  with  dislocations,  the  difference  in  the  liability  Jit 
certain  aijes  is  verv  marked.  In  youth  and  old  a^ire  fractures  are 
common,  while  during  these  periods  (jf  life  dislocations  are  very  rare. 
In  middle  life  fractures  and  dislocations  are  al)()ut  ecpially  common. 

The  Exciting  or  Immediate  causes  of  fractunj  are  chieliy  me- 
chanical violence  and  muscular  action. 

Mechanical  or  external  causes  are  observed  to  operate  in  two  ways: 
first,  by  direct  contact  with  the  limb  over  the  point  at  which  the  bone 
gives  way,  in  which  (*ase  it  is  (*alled  a  ''direct'"  fracture;  second,  by 
contact  with  the  limb  at  a  j>oint  remote  from  that  at  which  the  bony 
lesion  occui-s,  when  it  is  called  an  ''  indirect "  fracture,  or  a  fracturo 
"  bv  counter-stroke.''' 
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In  manv  cases  where  bones  break  under  muscular  action  alone,  there 
is  known  to  be  a  general  predisposition  to  fractures,  as  is  proven  by 
the  frei^uent  or  repeated  occurrence  of  fractures  from  slight  muscu- 
lar effort,  in  the  same  person.  In  not  a  few  cases,  however,  bones  arc 
broken  by  the  action  of  the  muscles  when  no  such  predisposition 
exists.  I  have  once  seen  the  femur  broken  in  a  strong,  muscular  man, 
while  in  the  act  of  rolling  a  ball  in  playing  ten-pins. 

The  bones  which  are  most  frequently  broken  by  this  cause  are  the 
patella,  the  himierus,  the  olecranon  process  of  the  ulna,  the  femur, 
the  tibia,  and  the  calcaneum,  but  nearly  all  the  long  bones  of  the 
body  have  been  broken  at  one  time  or  another  by  muscular  action. 

The  causes  of  Intra-uterine  Fractures  remain  in  some  measure 
conjectural ;  at  least  this  remark  is  true  of  a  majority  of  the  cases 
which  have  been  reported. 

In  most  of  the  examples  there  have  been  some  reasons  for  supposing 
that  they  were  occasioned  by  external  violence,  or  by  blows  received 
directly  upon  the  belly  of  the  mother.  In  other  cases  they  have  been 
believed  to  be  caused  by  contraction  of  the  womb  of  the  mother,  or 
by  some  malposition  and  entanglement  of  the  limbs  of  the  child ;  no 
doubt,  als<-),  a  rachitic  condition  of  the  bones  was  responsible  for  all 
those  examples  in  which  the  child  has  been  born  with  a  number  of 
fractures  in  different  parts  of  the  body.  Chaussier  mentions  a  case  in 
which  there  were  one  hundred  and  twelve  fi-actures;  and  I  have 
recorded  the  case  of  an  infant  four  days  old,  in  whom  nearly  all  the 
bones  were  completely  separated  at  their  epiphyses;  motion  of  the 
fragments  being  accompanied  with  crepitus. 

I  have  met  with  examples  of  fracture  caused  by  the  hands  of  the 
accoucheur  in  forcible  delivery ;  and  with  one  example  of  fracture  of 
the  humerus,  apparently  caused  by  the  contraction  of  the  neck  of  the 
uterus  while  the  child  was  entering  the  world.  Other  cases  similar  to 
those  last  mentioned  have  been  reported. 

General  Sig^s  of  Fracture,  and  Differential  Diagnosis. 

There  are  three  general  signs,  which  are  present,  with  only  occasion- 
al exceptions,  in  all  fractures,  and  which  I  have  called  "  common  " 
signs,  in  contradistinction  to  the  "  special  "  signs  which  belong  to  each 
particular  fracture.  These  have  also  great  importance  as  means  of 
differential  diagnosis  between  fractures  and  dislocations. 

The  three  common  signs  are  crepitus,  mobility,  and  the  fact  that 
when  the  fragments  are  reduced  they  will  not  generally  remain  in  place 
without  mechanical  aid. 

Crepitus,  caused  by  contact  of  the  broken  surfaces  with  each  other, 
18  ffonerally  a  rough,  grating  sensation.  If,  however,  the  fracture  has 
ex-  -d  several  days  or  weeks,  the  sensation  is  more  subdued,  and  after 
f  4i4*.e  ftltlioiigh  no  union  may  have  taken  place,  it  ceases  altogether. 
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In  partial  and  denticulated  fractures  the  sensation  is  often  that  of  a 
click,  as  if  sharp  spicula  of  bone  had  been  brought  in  contact  and  sud 
denly  separated. 

When  a  fracture  has  existed  some  days  without  union,  the  crepitus 
may  so  closely  resemble  the  albuminous  chafing  in  joints  inflamed  by 
dislocation  as  to  lead  to  an  error  in  diagnosis. 

Crepitus  is  not  always  present,  either  because  the  broken  ends  can 
not  be  brought  into  contact,  or  because  of  impaction  or  of  denticulatiou, 
and  consequent  immobility  of  the  fragments. 

Preternatural  Mobility,  when  it  exists  near  tlie  centre  of  the  shaft 
of  a  bone,  or  at  any  point  except  in  the  vicinity  of  joints,  must  be  con- 
clusive evidence  of  the  existence  of  a  fracture ;  but  it  is  absent  in 
many  cases  of  partial  or  denticulated  fracture,  and  of  impacted  frac- 
ture. 

Spontaneous  Displaoement. — Fractures,  when  reduced,  do  not  gen- 
erally remain  in  place  without  mechanical  aid.  This  sign  of  fracture, 
which  I  have  ventured  to  add  to  those  commonly  enumerated,  is  quite  aa 
constant  as  cither  of  the  others  named.  It  results  from  tlie  fact  that 
most  fractures  of  long  bones  are  oblique,  and  cannot  for  that  reason 
be  maintained  in  contact  without  support.  Even  in  the  few  cases  of 
transverse  fractures  which  are  now  and  then  seen,  it  is  observed  that  in 
most  examples  the  action  of  the  muscles,  if  unrestrained,  will  speedily 
cause  displacement.  Tlie  reverse  is  generally  true  of  dislocations.  As 
a  rule,  after  reduction  in  tlie  latter  case,  displacement  wiU  not  again 
occur  unless  as  a  consequence  of  the  renewed  application  of  violence. 

There  are  a  few  other  phenomena  attending  fractures  which  are  less 
constantly  present,  but  which  are  recognized  as  signs  of  fracture,  such 
as  angular  deformity,  transverse  or  rotary  displacement,  separation  of 
fragments,  as  in  fractures  of  the  patella.  There  is  often  inability  to  lift 
the  limb,  owing  to  pain,  or  to  the  separation  of  the  bony  lever  upon 
which  the  muscles  act;  but  this  inability  does  not  extend  to  all 
fractures,  and  especially  does  it  not  exist  in  all  partial  or  impacted 
fractures.  Swelling  and  pain  are  symptoms  common  to  this  and  to 
many  other  accidents.  Ecchymosis  is  more  constantly  present  in  frac 
tures  than  in  dislocations. 

It  will  aid  the  surgeon  very  much,  in  arriving  at  a  correct  diagnosis 
in  certain  obscure  cases,  to  consider  the  age  of  the  patient,  and  the 
manner  in  which  the  accident  occurred.  The  influence  of  age,  in  its 
relation  to  both  fractures  and  dislocations,  has  already  been  explained. 
If  the  fracture  is  occasioned  by  a  counter-stroke,  as  when  the  tibia 
breaks  in  consequence  of  a  fall  upon  the  foot,  the  bone,  in  most  cases, 
gives  way  not  far  from  the  point  where  the  impulse  is  received.  For 
example,  the  tibia  breaks  generally  in  its  lower  third ;  a  fall  upon  the 
hand  breaks  the  radius,  in  nine  cases  out  of  ten,  within  one  or  two 
inches  of  its  distal  extremity ;  a  fall  upon  the  elbow  breaks  the  hume* 
rus  often  just  above  the  condyles ;  and  a  fall  upon  the  shoulder  breaka 
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the  clavicle  at  the  junction  of  its  outer  with  its  middle  third.  In  ad 
vaiiced  life,  however,  frequent  exceptions  are  found  to  this  rule.  A 
fall  u|)on  the  foot  in  old  age  will  generally  break  the  neck  of  the 
femur  within  the  capsule ;  a  fall  upon  the  elbow  will  break,  in  many 
cases,  the  surgical  neck  of  the  humerus ;  and  even  the  tibia  is  at  this 
period  not  unfrequently  broken  near  its  upper  end  by  a  fall  upon  the  foot. 

In  infancy,  bones  are  more  prone  to  give  way  near  the  centres  of 
their  shafts,  and  at  the  point  of  junction  between  the  epiphyses  and 
diaphyses. 

Fractures  from  counter-stroke  have  in  general  a  greater  obliquity 
than  fractures  from  direct  blows.  The  fragments  also,  being  driven 
past  each  other  with  force,  overlap  to  a  greater  extent ;  the  soft  parts 
are  often  more  extensively  lacerated,  and  blood-vessels  are  more  apt  to 
be  penetrated. 

On  the  other  hand,  fractures  from  direct  blows  are  often  more  near- 
ly transverse,  generally  inoi^e  comminuted,  but  the  overriding  is  less. 
The  soft  parts  are,  perhaps,  less  lacerated,  but  they  have  usually  suf- 
fered greater  contusion. 

Fractures  which  occur  from  muscular  action  are  in  general  pretty 
nearly  transverse,  and  the  fragments  are  seldom  displaced.  They  are 
not  accompanied  with  either  laceration  or  contusion,  and  are  seldom 
followed  by  much  swelling.  The  cure  is  tlierefore  accomplished  in 
these  cases  speedily,  and  in  general  witliout  deformity. 

One  of  the  most  valuable  aids  in  the  diagnosis  of  fractures  is  mea- 
surement ;  but  whether  this  means  has  been  employed  for  the  purposes 
of  diagnosis,  or  to  determine  the  result  after  the  union  was  consum- 
mated, surgeons  have  seldom  appeared  to  me  to  understand  the  condi- 
tions of  a  faithful  measurement ;  and  as  a  consequence,  they  have  too 
often  deceived  both  their  patients  and  themselves  as  to  the  length  of 
broken  limbs. 

If  the  diagnosis  cannot  be  completed  on  account  of  the  sufFering 
which  every  attempt  to  handle  the  limb  inflicts  upon  the  patient,  it 
will  be  proper  to  place  him  imder  the  influence  of  an  anaesthetic ;  but  let 
the  surgeon  be  admonished  that  although  the  patient  may  be  insensible, 
it  is  just  as  possible  now  to  do  irreparable  injury,  by  violent  manipulation, 
by  pressing,  pushing,  and  thrusting  the  ends  of  the  broken  bones  into 
the  flesh,  as  if  the  subject  of  these  manipulations  responded  to  every 
motion  by  cries  and  moans.  I  have  seen  more  than  one  death  from  this 
cause.  It  is  certain  that  those  surgeons  who  handle  broken  limbs  rude- 
ly are  eitlier  very  stupid  or  very  inhumane,  but  there  are  some  men  who 
never  do  otherwise  ;  and  the  only  hope  for  the  patient  who  is  so  unfor- 
tunate as  to  fall  into  their  hands  is,  that  he  still  retains  sufficient  con- 
sciousness, and  sufficient  strength  of  voice  and  of  limb,  to  successfully 
defend  himself.  If  such  surgeons  as  I  have  described  are  permitted 
to  practise,  they  ought  not,  at  least;  to  be  allowed  to  render  their 
patients  insensible  by  anaesthetics. 
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Repair  of  Fractures. 

When  a  bone  is  broken  and  the  periosteum  torn, — which  latter  cir- 
cumstance happens  in  all  fractures  of  bones  except  in  a  few  of  those 
incomplete  fractures  called  interperiosteal, — a  laceration  of  blood-vessels 
in  the  medullary  tissue,  the  bone,  and  the  periosteum  ensues ;  and  in 
most  cases  more  or  less  of  the  soft  parts  surrounding  the  bone,  including 
their  blood-vessels,  are  also  tom.  There  results  from  these  lesions  an 
immediate  extravasation  of  blood  at  various  points.  Soi>n  after,  if  the 
system  of  tlie  patient  is  in  a  normal  condition,  or  in  a  conditi(m  not 
greatly  below  the  average  of  health,  hypeitemia  occure,  followed  by 
inflammation,  with  serous  and  ])la8tic  effusions  into  all  the  adjacent 
structures.  The  periosteum  becomes  more  vascular,  thickens,  or  swells 
near  the  seat  of  fracture  by  a  process  of  proliferation  from  its  under 
surface,  and  by  the  consequent  formation  of  concentric  laminae  of  new 
tissue.  The  medullary  tissue  near  the  seat  of  its  lesion,  also,  becomes 
more  vascular,  and  a  process  of  proliferation  commences  therein.  Tliis 
increased  vascularity  is  not  confined  to  the  medullary  tissue  of  the  inte- 
rior of  the  bones,  and  to  the  periosteum,  but  extends  in  some  degree  to 
the  structure  of  the  bone  itself,  and  to  the  soft  structures  external  to  the 
periosteum.  The  progress  of  repair  in  the  periosteum,  if  the  ends  of 
the  fragments  remain  perfectly  in  contact  and  without  any  lateral  dis- 
placement, and  if  they  are  kept  sufficiently  at  rest,  insures  a  speedy 
union  of  the  divided  portions  of  the  periosteum.  The  same  result 
occurs  in  the  case  of  the  lacerated  medullary  tissue  in  the  interior  of 
the  bone,  unless  extravasated  blood  or  some  otiier  cause  interferes  with 
its  reunion. 

The  precise  period  at  which  the  process  of  ossification  commences 
cannot  be  stated.  In  general  it  may  be  said  to  be  between  the  fifth 
and  twentieth  day:  this  period  being  delayed  more  or  less  according 
to  the  age  and  general  condition  of  the  patient,  and  according  to  the 
size  and  |X)sition  of  the  bone  implicated.  It  commences  earlier  in 
young  b<jnes,  in  pei-sons  of  good  health,  and  probably  earlier  in  the 
bones  of  the  upper  extremities  than  of  the  lower.  The  bones  of  the 
face,  the  lower  jaw,  and  the  clavicle  generally  imite  more  quickly  than 
other  bones  of  the  bod  v. 

The  new  bone  or  callus  is  derived  from  the  periosteum,  the  medullary 
tissue,  the  broken  surfaces  of  the  bone,  and  from  such  portions  of  tlie 
connective  and  other  soft  tissues  as,  having  suffered  laceration,  are  in 
the  vicinity  of  the  fracture.  When  the  laceration  and  displacement 
are  the  least,  other  things  being  equal,  the  amount  of  callus  is  the 
least.  It  is  probable  that  neither  liyperaBniia  nor  inflammation  is  essen- 
tial to  the  repair  of  lesions  in  bone,  as  they  are  probably  not  essential 
to  the  repair  of  lesions  in  the  soft  parts;  yet  these  pathological  condi- 
tions are  seldom  absent  in  either  case,  and  if  they  do  not  materially 
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aiii  in  (h«  rceturatioii  of  divided  parte,  it  is  certain  tliat  when  moderate 
Ihpv  do  not  prevent  siu^li  restoration,  Tliere  ii  a  condition  below  the 
arerage  of  health,  in  which  even  tlie  normal  process  of  repair  is  de- 
laved  or  ari-ested,  and  wliieh  effectnally  prevents  botli  fhe  iniiou  of 
l*«if  and  of  floft  paKs,  while,  on  tlie  other  hand,  exi'essive  inflam- 
mation pnnes  equally  destrnctive  to  this  process;  bnt  this  latter  cause 
y(i*Tal«rt  by  excess,  and  (^)iiseqnent  imperfection  of  the  pi-ocees,  ratlier 
llian  by  the  actual  default  of  proliferation. 


PliinKartlla^.  lormeil  bo 


The  transition  of  the  original  cell  fonnatione,  from  whatever  source 
they  may  be  derived,  into  bone,  may  be  through  granulation  tisane, 
tibrons  tissue,  cartilage  and  fibro-cartilaye,  or  calcification  may  occur 
siinnltaneouAly  with  the  formation  of  fibrous  ti^ne. 

The  "leiMwit  or  formation  of  bone  corpuscles  ie  not  generally  fi-om  a 
single  pfiiiit  or  centre,  as  in  the  ordinary  pnicesses  of  crystallization, 
or  of  accretion,  formhig  long  spindle-shaped  projections ;  nor  is  it,  in 
moBt  casos.  derived  from  a  few  central  points  which  branch  outwards- 
until  their  opposite  exti-emities  meet  and  become  fused.  If  such  were 
the  fact,  motion  of  the  fragments  during  the  process  of  union,  by 
cBiieing  the  frnctnrc  of  these  delicate  spindles,  would  effectually  prevent 
union.  That  ceilain  motions,  and  within  moderate  limits,  do  not  pre- 
vent union,  I  shall  hereafter  illustrate  ;  and  they  do  not,  for  the  reason 
that  the  new  hone  ia  de|H)6ited  in  a  mnltitnde  of  iii>ints,  throughout  the 
connective,  fibrous,  cartilaginous  or  fihro-cartilaginoiis  tissues  which 
uinntitute  the  strtmia.  Even  when  a  large  ])i>rtion  .if  this  stroma  is 
iMUverte*!  into,  or  replaced  by  osseous  corpusi'Ics  and  masses  t»f  cor- 
[iiwclei*,  the  stmma  still  remains  flexible,  and  the  Iwine  may  l>e  bent 
moderately  at  the  point  of  fracture  without  disturbinir  the  process  of 
tniioii. 

When  all  of  the  lawrated  tissues  in  and  aniund  the  jKunt  of  fi-acture 
are  thus  more  or  less  infiltrated  with  ixme  corpuscles,  and  their  inter- 
sjiaccs  have  become  lost  by  impaction,  motion  of  the  fi-agments  ceases, 
and  they  are  said  to  be  united. 

At  this  period  there  ia  in  general  an  excess  of  bony  structure  or  of 
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callnfl ;  tho  medullary  canal  is  more  or.  leas  occluded  by  it,  and  there 
are  irregular  and  superabundant  deposits  externally  ;  while,  if  absolute 
and  perfect  contact  has  been  maintained,  as  in  certain  impacted  frac- 
tures, the  ends  of  the  bone  are  completely  united. 

This  new  structure  still  remains,  however,  soft  and  spongy,  and  con- 
tains more  than  its  normal  amount  of  connective,  perhaps  of  cartilagi- 
nous tissue ;  and  it  is  not  until  a  much  later  day  tiiat  by  absorption  of 
these  elements,  and  by  other  assimilating  processes,  the  redundancy  is 
removed.  Even  the  medullary  canal  is  eventually  restored  to  the  shafts 
of  the  long  bones,  and  the  bone  assumes  its  natural,  solid,  compact 
form,  with  all  the  anatomical  characters  of  the  original  bone. 

The  account  which  has  now  been  given  of  the  union  of  broken 
bones  was  founded  upon  the  assumption  that  the  fragments  were  in 
exact  apposition,  end  to  end,  or  that  they  were  perfectly  "  set "  in  the 
popular  acceptation  of  this  term.  But  it  is  well  known  that  a  large 
majority  of  the  long  bones  once  broken  are  never  "  set "  end  to  end, 
and  thereafter  maintained  in  this  position  imtil  the  cure  is  completed. 

The  plan  of  union  adopted  by  nature,  in  these  cases  does  not,  how- 
ever, differ  from  that  which  has  been  described,  except  in  this,  that, 
whereas,  in  the  former  and  less  frequent  example,  the  periosteum 
may  unite  to  periosteum,  around  the  entire  circumference  of  the  bone, 
the  medullary  tissue  to  medullary  tissue,  and  the  bone  to  bone  at  the 
opposing  extremities  of  the  fragments,  and  these  may  all  become  the 
media  for  bony  union — in  this  latter  and  much  more  frequent  example, 
the  bones  overlapping  and  only  remaining  in  contact  at  their  sides,  or 
upon  very  oblique  and  more  or  less  displaced  broken  surfaces,  there 
will  be  direct  union  only  of  such  portions  as  are  in  contact;  the  callus 
will  bo  deposited  more  extensively  because  of  the  greater  laceration, 
and  more  irregularly  because  of  the  inequality  of  bony  surface;  the  open 
ends  or  hollow  cylindrical  canals  of  the  fragments  will  still  be  closed 
in  by  new  bone,  derived  mainly  from  the  medullary  tissue ;  the  rough 
broken  surfaces  will  be  rounded  by  absorption  and  new  deposits;  the 
periosteum  will  perform  its  part  in  the  process;  so  that  finally,  and  often 
quite  as  soon  as  if  the  ends  were  in  contact,  the  fragments  will  be 
found  united  side  and  side,  with  a  sufficient  abundance  of  callus  filling 
all  tlie  irregularities  to  render  the  union  as  strong  as  if  the  imion  had 
taken  place  end  to  end.  It  is  the  same  process  as  that  first  described, 
varied  only  by  some  irregularity  in  the  deposit  In  most  cases,  after 
the  lapse  of  a  sufficient  time,  the  medullary  canal  will  be  found  to  have 
become  continuous  across  the  line  of  fracture,  by  absorption  of  the 
opposing  lamellated  walls,  and  consequent  perforation  at  the  point 
where  the  fragments  overlap. 

When  the  inflammation  connected  with  fracture  results  in  suppura- 
tion, the  formation  of  osseous  tissue  is  delayed,  in  consequence  of  the 
destruction  of  the  connective  tissue,  and  in  consequence  of  the  failure 
of  those  transitional  tissues  through  which  bone  is  usually  developed. 
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And  when  fiDallj  unioti  is  consummated,  the  depoeit  of  calliis  is  geit 
cmlly  irre^lar,  and  sometiinee  excessive. 

Epiphyses,  when  broken  or  separated  from  the  diaphj-nes  Ijj  viuieiice, 
unite  Jm*  the  sanif  procejn  as  other  fractures  of  boue.      It  is  observed, 
however,  that  when  certain  epiphyeea  are  eepai-ated,  and  are  mal-ad- 
jnsted,  such  for  example  as  the  lower  end  of  the  femur,  or  the  head  of 
the  humGrns,  the  shafts  oease  to  grow,  and  tlie  limbs  become  atrophied. 
Tnie  cartilage  is  rai-oly  broken,  many  of  tlie  supposed  examples  in 
old  persons  being  in  i-ealify  fiacturca  of  a  structure  which  was  original- 
ly cartilage,  but  which  has  become  converted  into  bone.    Wlien  broken, 
it  iierer  unites  by  cartilage.     In  tlie  case  of  a  fracture  of  the  cartilage 
of  tbe  ribs,  the  perichondrium  supplies  usually  a  sort  of  ferrule  of  bony 
i»ue,  which  is,  however,  sometimes  interposed  between  the  opposing 
fragments.     In  the  ease  of  the  fib ro- cartilaginous  structures,  such  as 
tiie  intervertebral  substance  of  the  spinal  cohimn,  and  the  synchon 
dmes,  tlie  union  is  generally  by  fibrons  or  ligamentous  tissue. 

If  a  fracture  extends  into  a  joint,  through  the  cartilage  of  incmsta 
tiai,the  bone  may  unite,  but  the  cartilage  does  not. 

Oeneral  Treatment  of  Fcactuiea. 

There  are  three  general  indications  of  treatment  in  most  fracttires, 
nunely,  to  reduce  the  fracture,  to  maintain  it  in  place,  and  to  control 
V]neT6nt  inflammation  and  other  accidents. 

It  his  already  been  stated  that  in  a  certain  pi-oportion  of  fractures  of 
loDg  bone«,  it  is  impossible  to  set  the  bones  end  to  end,  so  that  tlie  co- 
ipation  of  all  the  hi'oken  surfaces  shall  be  complete  and  perfect;  and 
for  the  reason  that  it  is  often  impossible,  even  when  the  patient  is  imder 
the  influence  of  an  aueesthetic,  to  overcome  sufficiently  the  contraction 
of  the  muscles ;  or  because  of  dentieulations,  or  of  small  and  loosened 
&8gnieiits,  or  of  shreds  of  the  soft  tissues,  which  are  interjmsed  between 
tile  broken  surfaces.  Indeed,  this  difliculty  is  experienced  quite  as  often 
m  tiansveree,  or  in  nearly  trausverae,  fractures  as  in  oblique. 

In  a  still  larger  proportion  of  cases,  constituting  a  vast  majority  of 
the  whole  number  of  complete  fractures  of  the  shafts  of  long  hones,  it 
i»  impoesible  to  maintain  them  in  exact  apposition  until  the  conso- 
lidation is  effected;  and  we  need  not  be  surprised  at  the  inefficiency  of 
wir  art  in  lliis  regard,  when  we  consider  tliat,  with  very  few  exceptions, 
these  fractures  are  oblique,  and  in  most  cases  the  obliquity  is  such, 
that  the  slightest  force  acting  in  the  direction  of  the  axes  of  the  bones 
irill  displa'Ce  them,  not  to  make  account  of  the  action  of  tlie  various 
mu^clefl  in  causing  lateral  displacement;  and  especially  when  we  coii- 
tider  what  advantages  the  muscles  possess  over  any  mechanical  ap- 
pUancfs  which  we  can  employ.     The  muscles — themselveB  capable  of 
exerting  enormous  power,  especially  when  provoked  by  injury — have 
tfaeii   insertions  directly  or  through  the  interposition  of  the  periosteum 
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dpcm  the  bone,  from  which  they  cannot  be  easily  detached;  while  the 
appliances  with  which  we  attempt  to  overcome  their  action  must  be 
made  to  bear  \\\X)n  soft,  delicate,  yielding  integument,  which  is  easily 
excoriated  and  inflamed,  and  which  is  8up}X)rted  underneath  by  a  mast 
of  en\ially  delicate  and  yielding  tissues,  subject  to  congestions  and  in- 
flammations,' and  tlie  ligation  of  or  direct  pressure  upon  which  endangera 
the  arrest  of  both  nervous  and  vascular  circulation,  with  all  their  con- 
seqtiences. 

If,  therefore,  the  student  of  surgerj'  is  instructed  that  his  first  duty  ia 
to  reduce  the  broken  bone,  and  his  second  duty  is  to  maintain  it  in 
position,  he  will  not  understand  that  he  is  required  always,  or  even  in 
the  majority  of  crises,  to  do  more  than  put  the  limb  carefully  in  line,  to 
extend  it  until  the  overlapping  is  diminished  to  the  minimum  of  what 
is  couisistent  with  the  endurance  and  safety  of  the  skin  and  other  soft 
parts  which  support  the  extension,  and  perhaps  to  aid  still  further  in 
the  prevention  of  overriding  by  properly  constructed  side  supports.  In 
short,  to  do  whatever  can  bo  done  prudently  to  adjust  and  maintain  the 
fragments  in  place. 

The  means  to  be  employed  to  produce  and  maintain  extension,  can 
only  be  studied  m  connection  with  the  special  fractures  which  create 
their  necessitv. 

The  means  ei?  ployed  by  surgeons  to  give  lateral  support  are  nume- 
rous, ana  to  some  extent  demand  consideration  in  this  place. 

In  general  it  n^ay  be  said  of  lateral  supjwrts,  that  they  serve  the  pur- 
pose of  retaining  the  fragments  in  line,  of  obviating  motion  at  the  jx>int 
of  fracture,  of  preventing  that  lateral  displacement  which  is  sometimes 
due  to  the  action  of  antagonizing  musi^les,  and,  moi-eover,  they  often 
ii>-oj.>erate  efficiently  with  pri>[>er  extending  apparatus  in  maintaining 
extension:  when  no  other  nieans  of  extension  can  be  employed,  they 
must  he  lelieil  u[>on  alone  to  perfonn  this  function. 

A  few  surgci^ns  have  sought  to  disjKMise  witli  lateral  supports  altc^:e- 
ther,  whether  in  the  form  of  splints  or  bandages,  maintaining  that  they 
are  misi'lnevous,  by  the  interruption  which  they  cause  to  the  circulation 
and  nutriuon  of  lK>th  the  soft  parts  and  the  lK>ne,  and  that  in  all  cases 
extension  may  be  substituted.  It  is  not  true,  however,  that  they  ever 
pn>ve  mis«*hicvous  in  the  maimer  supposed,  unless  they  have  been  ajv 
plieii  with  inonlinate  tightness,  or  for  a  great  length  of  time ;  and  even 
when  these  ern>rs  in  mana£:ement  have  l>et?n  connnitted,  the  examples 
in  which  the  splints  or  bandsiges  have  interfered  with  union  are  so 
rare  that,  in  the  multiform  varieties  of  l>otli  irood  and  bad  treatment  to 
which  I  have  seen  fractures  subjec-ted,  I  have  never  happened  to  meet 
with  a  cjise  of  dela^  ed  mi  ion  fn>m  this  cause. 

If,  however,  suel  results  did  hapj^en  in  consequence  of  excessively 
tight  bandages  much  more  often  than  they  actually  do,  it  would  con- 
stitute no  argument  against  their  proper  use,  especially  since  in  many 
oilier  points  of  view  they  are  indispensable. 
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Side  or  coaptation  splints  may  be  constructed  of  vai-ious  materials, 
according  to  the  convenience  of  the  surgeon,  oi-  according  to  their 
adaptation  to  the  peculiar  circumstances  of  the  case. 

In  general  the  requisites  of  a  good  splint  may  be  said  to  be  sufficient 
firmness^  flexibility,  malleability,  or  capacity  of  adaptation,  and  light- 
ness. 

Metallic  splints,  such  as  tin,  copper,  and  zinc,  usually  jH)ssess  in  some 
measure  all  of  the  above  qualities  except  lightness.  The  perforated 
rinc  splint,  employed  to  some  extent  in  the  United  States  army  during 
the  late  war,  has  an  advantage  over  either  of  those  mentioned  in  its 
quality  of  flexibility,  and  also  in  its  relative  lightness.  Imn  wire- 
ganzo  splints,  introduced  first  by  Dr.  Nott  of  Mobile,  galvanized  and 
vaniislied,  and  formed  upon  wooden  patterns,  can  scarcely  be  consider- 
ed superior  to  the  perforated  zinc. 

^Vhalebone,  reeds,  light  willow  branches,  and  unbroken  wheat  straw 
may  be  c^uilted  between  two  thicknesses  of  cloth,  and  thus  form  a 
suitable  substitute  when  other  materials  are  not  at  hand. 

Wooden  splints  made  of  pine  or  of  white  wood  may  be  employed  in 
a  great  variety  of  cases.  I  protest,  however,  against  those  carved 
wooden  splints  which  are  manufactured  and  sold  under  a  pretence  that 
they  are  already  adapted  in  size  and  form  to  every  limb,  when  in  fact 
it  is  impossible  that  they  should  be.  In  nearly  every  case  in  which 
they  are  applied,  those  very  irregularities  in  form  which  are  designed 
for  adaptation  are  the  causes  of  mal-adaptation  and  discomfort. 

Wooden  splints  may  properly  enough  be  carved  for  any  particular 
case;  but  in  general  they  will  answer  the  purposes  for  which  they 
are  esi>ec]ally  designed  if  they  are  well  padded  with  cotton  batting 
upon  tlieir  inner  surfaces,  the  padding  being  so  arranged  as  to  lit  the 
irregularities  of  the  limb,  and  being  held  in  place  by  a  cover  of  cotton 
cloth,  nie  cotton  cover,  in  addition  to  its  utility  in  retaining  the 
wadding^  neatly  in  place,  will  always  be  found  of  ser\ace  as  a  basis 
upon  which  the  bandages  may  be  made  secure  by  pins  or  stitches. 

Pasteboard  can  often  be  conveniently  empU  yed  as  a  substitute 
in  the  absence  of  better  materials ;  but  it  is  not  sufficiently  firm,  even 
when  thoroughly  dry,  to  prove  relia])le,  and  I  have  often  seen  its 
employment  entail  deformities,  which  by  the  use  of  a  iinner  material 
would  pix>bably  have  been  avoided. 

C!ompact  woollen  cloth,  or  felt,  saturated  with  gum  shellac,  makes  a 

very  solid  and  light  splint,  and  one  which  is  capable  of  a  good  deal  of 

adaptation.     The  most  serious  objection  to  its  use  is  that  it  requires 

nearly  the  temperature  of  boiling  water  to  render  it  plastic,  and  that  it 

Ixardens  so  quickly  in  cooling  tliat  sufficient  time  is  not  always  allowed 

f  <ff  its  proper  adjustment. 

Gutta-percha  possesses  in  a  remarkable  degree  most  of  the  attributes 

B  good  splint     Its  plasticity  is  unlimited ;  so  that  it  may  be  made 

enclose  and  fit  smoothly  and  accurately  any  joint,  at  whatever  angle 
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the  limb  may  be  placed ;  when  softened  by  warm  or  hot  water,  it  doe< 
not  harden  sensibly  mitil  it  is  sufficiently  cool  to  be  tolerated  by  the 
skin;  but  it  becomes  firm  soon  enough  not  to  occasion  delay  in  the 
application  of  the  dressings.  This  material  requires  some  experience 
and  skin  in  its  application,  but  surgeons  who  are  accustomed  to  its  use 
wir  seldom  employ  any  other  material  in  fractures  occurring  in  the 
vicinity  of  certain  joints,  and  especially  in  fractures  involving  the 
elbow-joint. 

Undressed  sole-leather,  cut  into  shape  and  moistened  with  water,  has 
been  much  employed  by  surgeons.  Its  cheapness,  accessibility,  plas- 
ticity, and  its  firmness  when  dry,  render  it  available,  both  in  public  and 
private  practice,  in  the  large  majority  of  fractures.  Of  late  years  I  have 
used  a  splint  made  of  four  or  six  thicknesses  of  cotton  cloth,  pressed 
together  with  gum  shellac,  which,  like  the  felt,  is  manufactured  by  the 
hatters.  It  is  much  firmer  than  the  felt,  and  more  plastic  than  the 
leather,  and  on  the  whole  I  regard  it  as  superior  to -any  splint  now  in 
use. 

From  time  to  time  a  great  variety  of  immovable  forms  of  dreesing 
have  been  recommended  for  the  treatment  of  fractures,  which  are 
intended  to  serve,  at  the  same  moment,  the  double  purpose  of  splint 
and  bandage.  They  all  possess,  also,  certain  other  qualities  in  common. 
They  are  composed  of  bandages  or  of  strips  of  cloth,  saturated  with 
some  adhesive  material,  which,  being  applied  to  the  whole  circum- 
ference of  the  limb  while  moist,  soon  become  dry  and  hard,  constitu- 
ting therefore,  in  some  sense,  an  immovable  apparatus, — ^that  ia  to 
gay,  they  can  only  be  removed  by  cutting  them  open  longitudinally. 

For  this  purpose  cotton  cloth  or  common  roller  bandages  have 
generally  been  employed,  moistened  with  gum  arable  and  whiting,  the 
whites  of  eggs  and  flour,  starch  and  alum,  gum  shellac,  pitch,  wheat- 
flour  paste,  starch,  dextrine,  or  plaster-of -Paris. 

Whatever  its  advocates  may  have  claimed  for  these  modes  of  dress- 
ing, if  I  state  the  results  of  my  own  experience,  I  am  compelled  to  say 
that  they  possess  but  two  qualities  of  marked  excellence  and  superior- 
ity, namely,  their  perfect  adaptability  to  almost  every  degree  of  flexion 
or  angularity  in  a  limb,  and,  as  I  shall  explain  presently,  they  have,  in 
a  few  exceptional  cases,  an  advantage  in  their  immobility. 

The  uniformity  and  smoothness  with  which  they  may  be  made 
to  enclose  joints  when  in  a  position  of  flexion,  is,  however,  a  point  of 
excellence  in  which  gutta-percha  enjoys  a  decided  pre-eminence  over 
these  and  every  other  form  of  dressing  yet  devised.  Nevertheless, 
when  gutta-percha  is  not  at  hand,  some  of  the  forms  of  immovable 
apparatus  may  justly  be  entitled  to  prefei-ence,  in  certain  fractures 
demanding  the  support  of  joints  in  a  flexed  position.  In  most  other 
fractures,  sole-leather,  felt,  gum-shellac  cloth,  and  padded  wooden  splints 
can  be  made  to  adapt  themselves  to  all  the  inequalities  of  surface. 

By    the    term    immobile,   employed    to  designate    these    dressings. 
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its  advocates  have  not  intended  to  convey  the  idea  that  they  could  nol 
be  removed  whenever  the  surgeon  thought  it  proper  to  do  so;  for 
although  their  removal  might  not  be  so  easily  and  quickly  effected  as  in 
the  case  of  other  dressings,  yet  they  have  all  recommended  and  prac* 
Used  occasional  removal  and  replacement.  They  are  simply  not  liable 
to  accidental  disarrangement  or  displacement,  and  in  this  sense  only 
are  they  immobile.  In  order  that  there  might  be  no  misimderstanding 
upon  this  point,  M.  Seutin  has  thought  it  proper  to  designate  these 
dressings  by  the  term  "  mobile  immobile." 

In  so  far,  then,  as^ey  are  more  difficult  to  open  when  it  is  necessary 
to  open  them,  they  are  objectionable ;  and  how  much  real  advantage 
they  possess  in  not  being  liable  to  spontaneous  or  accidental  displace- 
ments, ought  to  be  easily  detennined  by  practical  surgeons. 

I  have  already  stated,  when  speaking  of  the  delayed  union  o£ 
bones,  that  I  am  accustomed  to  open  my  dressings  often,  in  order  to 
make  certain  of  the  condition  of  the  limb,  and  of  the  position  of  die 
fragments.  The  difficulty  of  doing  this  in  immovable  forms  of  appa- 
ratus has  led  generally  to  its  total  omission,  and  the  result  has  in  very 
many  instances  proven  exceedingly  disastrous.  When  at  length  the 
dressings  have  been  opened,  the  limb  has  been  found  lying  unsupported 
in  its  encasement,  in  consequence  of  the  dressings  having  become  loose 
by  drying,  or  of  a  subsidence  of  the  swelling,  or  of  an  atrophy  of  the 
limb.  In  otlier  cases,  the  limb  having  continued  to  swell,  it  has  become 
unduly  compressed  and  ligated,  causing,  in  several  instances  reported, 
sloughing  of  the  parts  below  the  ligation,  sloughing  of  the  integuments 
over  the  point  of  fracture,  ulcerations  and  excoriations ;  and  in  a  lai^ 
proportion  of  cases,  from  lack  of  attention  to  their  condition  as  the 
union  progresses  and  the  swelling  subsides,  the  fra«riiiuuts  are  found  at 
length  united  with  unnecessary  deformity. 

On  the  whole,  therefore,  with  few  exceptions,  all  of  these  forms  of 
dressings  have  been  found  by  myself  eminently  unsatisfactory. 

Whenever,  in  the  exceptional  cases  named,  it  is  deemed  proper  to  use 
tliese  dressings,  wheat-flour  paste,  I  iled  starch,  or  i)la8ter-of -Paris,  are 
in  general  to  be  preferred ;  and  preliminary  to  their  application,  all  the 
projecting  angles  of  l)one,  especially  in  the  vicinity  of  joints,  should  bo 
well  covered  with  cotton  batting,  or  the  whole  limb  should  be  enclosed 
in  soft  woollen  cloth.  The  first  turns  of  tlie  roller,  whenever  the  bat- 
ting or  cloth  is  not  underlaid,  should  be  applied  dry.  Occasionally, 
thin  pieces  of  pasteboard  may  be  employed  to  re-enforce  the  dressings, 
CRpecially  in  the  leg  and  thigh. 

In  order  to  open  or  remove  these  dressings,  a  pair  of  M.  Seutin's  or 
Henry's  pliers  are  almost  indispensable.  The  latter  will  generally  be 
jreferred. 

Plaster-of -Paris,  in  the  form  of  moulds,  has  been  employed  from  a 
very  early  period,  but  plaster-of -Paris  bandages  were  first  introduced  by 
Matliieson  and  Van  der  Loo  of  Holland.    The  usual  practice  has  been 
16 
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to  envelop  the  limb  with  a  dry  roller,  and  to  apply  the  plaster  with  a 
paint  brush  as  the  successive  turns  of  the  roller  are  laid  upon  the  limb. 
It  hardens  very  quickly,  and  in  this  regard  it  has  an  advantage  over 
flour  paste  or  starch  ;  but  it  is  heavy,  and  not  so  generally  accessiblei 
and  for  these  reasons  its  use  is  more  restricted. 

Fig.  5a 


Henry's  Plaeter-bandage  Cutters. 

At  Bellevue  one  method  of  using  the  plaster-of -Paris  dressing  is  as 
follows :  The  limb  is  first  carefully  shaven,  aud  very  slightly  moistened 
with  sweet  oil — much  oil  will  prevent  the  crystallization  of  the  plas- 
ter— and  then  enveloped  with  one  single  sheet  of  coarse  woollen 
cloth  which  has  just  been  immersed  in  the  liquid  plaster.  This 
method,  which  commends  itself  by  its  simplicity,  leaves  the  limb 
open  and  exposed  on  one  side,  so  that  it  is  no  longer,  in  its  proper 
sense,  an  immovable  apparatus.  After  the  plaster  has  become  sufli- 
ciently  dry,  it  is  secured  more  effectually  in  place  by  a  few  turns  of  a 
roller. 

Another  method,  which  we  have  adoj^ted  occasionally  of  late,  is  as 
follows: — The  limb  is  first  enclosed  with  a  single  sheet  of  woollen 
cloth,  the  irregularities  being  filled  up  and  protected  by  cotton  batting. 
A  dry  roller  is  then  applied,  and  over  this  a  succession  of  rollers,  into 
the  meshes  of  which  dry  plaster-of- Paris  has  been  previously  rubbed, 
and  which  have  been  innnersed  in  hot  water  for  a  few  minutes  pre- 
ceding the  application. 

Dr.  E.  Harris,  of  this  city,  has  ascertained  that  the  weight  may  be 
considerably  diminished  by  mixing  it  with  water  in  the  proportions  of 
75  to  100  by  weight,  and  adding  2  parts  of  boiled  starch — the  latter 
delaying  the  process  of  crystallization  until  a  large  portion  of  the  water 
has  esca))ed. 

Wlien  employed  in  the  service  of  troops  upon  the  field,  the  plaster 
must  be  put  up  in  cans  hermetically  sealed.     In  this  way  it  was  fur- 
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oiahed  to  the  Burgeons,  by  the  U.  S.  Sanitary  Commission,  during  oar 
late  war. 

Comminuted  firaotures  require  no  special  consideration  in  this 
place,  unless  it  be  to  say  that  the  treatment  is  to  be  conducted  with 
more  care  and  watchfulness,  in  proportion  to  the  additional  difficulties 
and  complications  which  they  usually  present ;  and  that  if  they  are 
€x>mpound  as  well  as  comminuted,  it  will  occasionally,  but  not  very  often, 
become  necessary  to  remove  small  and  very  loose  fragments  of  bone. 

Compound  firaotures  constitute  a  larger  and  much  more  grave  class 
of  accidents  than  that  class  in  which  the  bone  is  simply  comminuted  or 
broken  at  two  or  more  points,  without  an  J'  other  complications ;  but  very 
many  coropoimd  fractures  are  also  comminuted,  and  in  these  examples 
especially  the  injury  may  be  considered  as  grave.  A  pretty  large  pro- 
portion of  these  latter  demand  immediate  amputation ;  and  those  limbs 
which  are  saved  exact  often  extraordinary  care  to  secure  a  tardy  and 
vicious  union ;  so  that  limbs  which  have  united  with  great  §hortening 
and  much  deformity  ought  often  to  be  regarded  as  triumphs  of  our  art, 
inasmuch  as  that  they  have  been  saved  at  all. 

In  many  of  these  cases  neither  coaptation  splints  nor  extension  can 
be  employed  until  the  period  is  nearly  or  wholly  past  in  which  they  can 
prove  of  much  value ;  the  surgeon  being  compelled  to  rely  upon  such 
imperfect  substitutes  as  junks,  pillows,  boxes  inlaid  with  some  soft 
material,  etc.  These  are  the  cases  which  tax  the  ingenuity  of  the  sur- 
geon to  the  utmost ;  and  for  the  general  management  of  which  he  must 
be  left  to  his  powers  of  invention  and  judgment,  as  the  indications 
arise  from  day  to  day. 

The  fi*agments  of  bone  should  be  reduced  as  perfectly  as  possible ; 
and  if  any  point  of  bone  protrudes,  it  should  be  brought  underneath 
the  integuments  either  by  extension  of  the  limb,  or  by  pulling  the  skin 
aside  with  the  fingers,  or  with  the  handle  of  an  iron  spoon,  or  some 
other  sufficiently  firm  instrument.  If  these  measures  do  not  succeed, 
the  skin  may  be  slit  open  freely ;  but  my  experience  does  not  lead  me 
to  recommend  excision  of  the  bone,  unless  it  be  of  a  small  portion  of 
an  exceedingly  sharp  spiculum.  Enlarging  the  opening  does  not  gen- 
erally complicate  the  case — sometimes  it  is  even  advantageous — while 
the  practice  recommended  and  pursued  by  some  surgeons,  of  closing 
the  wound  with  adhesive  plaster  and  bandages,  and  thus  preventing 
the  escape  of  efiPused  fluids,  has  very  often  proven  disastrous.  The 
treatment  of  these  accidents  by  hermetic  sealing  and  carbolic  acid 
will  be  discussed  more  fully  hereafter. 

Nearly  all  the  attempts  in  these  cases  to  secure  the  fragments  in  appo* 
sition,  by  metallic  sutures,  have  failed  to  be  useful ;  and  the  efPort  has 
lometimes  proved  actually  injurious. 

One  of  the  most  simple  methods  of  managing  compound  fractures 
Sii  the  leg  is  that  devised  by  J.  Ehea  Barton,  of  Philadelphia,  called 
the  ^  bran  box ; "  but  as  its  use  is  almost  limited  to  this  fracture,  it  will 
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be  more  properly  considered  when  treating  of  fractures  of  the  lowei 
extremities. 

When,  in  the  progress  of  the  treatment  of  compound  fractures,  frag- 
ments become  necrosed,  they  are  not  to  be  removed  until  a  complete 
spontaneous  separation  has  taken  place  between  the  dead  and  the  liv- 
ing. If  they  are  removed  by  the  saw  or  the  bone-cutters,  the  injury  thus 
inflicted  upon  the  living  bone  will,  in  most  cases,  insure  the  death  of 
another  fragment,  and,  consequently,  a  delay  in  the  final  cure  equal  to 
the  time  necessary  for  its  separation  also. 

If  vessels  bleed  freely  and  persistently,  it  may  be  worth  while  to 
attempt  to  secure  them  in  the  wound,  but  such  attempts  are  not  gener- 
ally successful ;  and  if  bandages,  or  other  suitable  means  of  compres- 
sion, if  cold,  or  styptics,  do  not  succeed,  and  if  ligation  of  the  main 
trunk  nearer  the  heart  is  not  expedient,  then  amputation  becomes  the 
only  alternative. 

linpaoted  Fractures. — ^In  many  cases  of  impaction  of  fragments  it 
is  not  easy  to  overcome  the  impaction,  and  generally  it  is  not  desirable 
to  do  so ;  as,  for  example,  in  cases  of  impaction  of  the  neck  of  the 
femur,  or  of  the  humerus.  When  the  impaction  is  not  disturbed,  side 
or  coaptation  splints  are  seldom  needed.  The  union  takes  place  speed- 
ily and  with  only  moderate  shortening  or  deformity. 

Partial  Fractures. — ^In  most  cases  the  surgeon  is  able,  with  the 
application  of  slight  force,  to  restore  the  partial  or  "green-stick"  frac- 
tures of  children  nearly  to  a  straight  line ;  but  it  is  often  very  difficult 
to  restore  them  completely.  In  a  majority  of  the  examples  of  partial 
fracture  of  the  clavicle,  the  bending  is  slight;  and  owing  in  part  to 
the  difficulty  of  seizing  the  clavicle,  and  for  other  reasons  which  I  shall 
presently  state,  its  position  is  seldom  materially  changed  by  the  eflForta 
of  the  surgeon.  When,  however,  the  radius  and  ulna  are  bent,  the 
flexion  is  generally  much  greater ;  but  the  surgeon  may,  by  the  appli- 
cation of  moderate  force,  bring  the  bones  nearly  into  their  normal 
position.  The  difficulty  in  completing  the  restoration  in  these  latter 
cases  consists  solely  in  the  fact  that  the  projecting  spicula  of  bone 
become  crushed  between  the  broken  surfaces,  or  abut  against  each 
other.  The  same  circumstance  explains,  in  part,  the  difficulty  of  com 
plete  restoration  in  the  case  of  the  clavicle. 

Where  it  is  practicable  to  do  so,  as  in  the  case  of  the  arm,  forearm, 
or  leg,  I  have  not  hesitated  to  employ  sufficient  force  to  render  the 
fracture  complete,  which  has  enabled  me  to  rectify  the  position  at 
once.  One  need  have  no  apprehension  that  by  so  doing  the  ends  will 
become  displaced  and  slide  past  each  otlier,  since  the  denticulatioDfl 
will  effectually  prevent  this. 

It  ought  to  be  understood,  however,  that  in  almost  all  cases  where 
the  clavicle  or  other  bones  have  been  left  in  children  slightly  bent, 
eventually  they  have  been  restored  spontaneously  to  their  natural 
form ;  a  fact  which  finds  its  explanation  in  the  resiliency  of  the  un 
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broken  bone  stxuctnre,  where  it  has  been  compressed  forcibly  opi»08ilo 
the  line  of  fracture,  and  in  the  gradual  absorption  of  the  cnishea  oi 
-abutting  spicula. 

Section  2. — Delayed  Union  of  Broken  Bones,  and  Non-Union. 

The  causes  of  delayed  and  non-union  are  predisposing  and  direct ; 
in  other  words,  constitutional  and  local. 

The  constitutional  or  predisposing  causes  are  those  morbid  conditions 
of  the  general  system  which  manifest  themselves  by  anemia  and  de- 
bility, or  which  consist  in  some  peculiar  dyscrasy.  Thus,  for  example, 
the  formation  of  callus  is  occasionally  delayed  by  extreme  age,  by  low 
fevers,  by  profuse  haemorrhages,  by  pregnancy  and  prolonged  lactation, 
by  the  absence  of  an  accustomed  stimulant,  by  low  diet,  by  the  pres- 
ence of  a  scorbutic  or  of  a  syphilitic  taint,  by  cancer,  rachitis,  etc.  It 
may  happen,  however,  and  probably  generally  does  happen,  that  the 
presence  of  either  one  of  these  morbid  conditions  neither  prevents  nor 
appreciably  delays  bony  union. 

The  local  or  direct  causes  are  motion  at  the  point  of  fracture,  the 
interposition  of  a  detached  fragment  of  bone,  or  of  a  shred  of  muscle, 
ligament,  or  possibly  of  a  large  blood-clot,  between  the  fragments; 
arrest  of  the  arterial  circulation  by  bandages  too  tightly  applied  and 
too  long  continued ;  arrest  of  the  nervous  cii:culation  from  the  same 
^ause  ;  arrest  of  the  nervous  and  vascular  circulation  from  too  much 
elevation  of  the  limb,  from  long-continued  cold  and  moist  applications, 
the  occurrence  of  suppuration,  caries,  or  necrosis.  Finally,  the  union 
of  fractures  is  delayed  or  prevented  whenever  the  line  of  separation  is 
wholly  or  partly  within  a  synovial  or  articular  surface,  owing  to  the 
feet  that  in  these  cases  comparatively  little  aid,  in  the  accomplishment 
of  this  process,  is  given  by  the  adjacent  soft  tissues,  and  perhaps  to 
the  fact  tliat  the  broken  surfaces  are  constantly  washed  by  the  synovial 
fluid.  In  certain  cases  of  non-union  of  articular  fractures  special 
causes  probably  concur  with  those  already  assigned,  which  will  be 
more  appropriately  considered  in  connection  with  each  individual 
fracture. 

Motion  has  been  mentioned  as  one  of  the  causes  of  delayed  union, 
and  the  fact  that  it  may  prevent  union  is  indisputable,  yet  surgeons 
have  generally  over-estimated  its  influence  in  this  direction.  There 
are  few  bones  in  the  body  which  unite  more  quickly  and  more  certain- 
ly than  the  clavicle  and  the  ribs,  notwithstanding  the  fact  that  the  first 
generally  remains  overlapped,  and  that  in  both  it  is  found  almost 
impossible  to  completely  restrain  motion  during  the  progress  of  con- 
solidation. It  has  been  my  practice,  in  the  case  of  many  fractures,  to 
open  the  dressings  so  as  to  bring  into  view  the  surface  of  the  limb  when- 
ever I  entertained  the  slightest  doubt  as  to  whether  its  condition  might 
be  improved,  and,  after  the  lapse  of  a  few  days,  to  inflict  slight  motion 
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upon  the  limb,  for  the  purpose  of  determining  the  progress  of  repair,  nor 
have  I  ever  seen  any  harm  result  from  this  practice.  No  fracture  treated 
by  myself,  not  compound  or  comminuted,  has  ever  refused  to  unite. 

Slight  motion  made  upon  the  point  of  fracture,  as  upon  a  pivot,  doei 
not  retard  union,  but  very  free  motion  made  in  the  same  maimer  ii 
likely  to  produce  this  result.  The  motion,  however,  at  the  point  of 
fracture  by  which  one  fragment  is  made  to  slide  up  and  down,  in  the 
direction  of  the  axis  of  tlie  bone,  or  to  move  to  and  from,  in  a  direction 
at  right  angles  witli  the  axis,  seldom  fails  to  delay  or  to  prevent  alto 
gather  bony  consolidation.  By  these  motions  the  new  granulation 
tissue  or  the  fibrous  bands  are  gi*eatly  elongated,  and  the  deposit  of 
bone  corpuscles  does  not  keep  pace  with  their  formation  and  elongation; 
and  when  the  intermediate  tissue  has  its  anatomical  character  fully 
established,  bony  infilti*ation  is  an  improbable,  if  not  an  impoesible 
event. 

Precisely  why  slight  motion  does  not  prevent  bony  union,  the  manner 
in  which  the  bone  corpuscles  are  deposited  will  sufficiently  explain. 
As  has  already  been  stated,  they  ve  not  disposed  eccentrically,  from  a 
single  point  or  centre  of  ossification,  but  they  are  deposited  at  a  multi- 
tude of  points  in  transitional  stroma. 

These  principles  will  find,  hereafter,  practical  illustration  in  frac- 
tures, not  only  of  the  clavicle  and  ribs,  but  also  in  the  humerus,  femur, 
tibia,  and  other  long  bones. 

The  development  of  callus  may  be  obstructed  from  the  beginning,  or 
it  may  be  arrested  at  any  stage  of  its  progress,  and  the  so-called  "  false '^ 
joints  may  therefore  present  a  great  variety  of  anatomical  conditions. 

First :  In  case  of  a  complete  failure  of  the  process  of  repair,  both  on 
the  part  of  the  soft  parts  and  of  the  bone,  so  that  not  even  the 
medullary  spaces  are  filled  in,  necrosis  and  suppuration  become  inevi- 
table ;  and,  if  union  ever  takes  place,  it  is  only  after  the  termination  of 
the  process  of  exfoliation  and  suppuration. 

Second :  The  repair  may  i)roceed  so  far  as  to  close  in  tlie  medullary 
canal,  or  the  open  cells  of  the  broken  surfaces,  the  ends  of  the  fragments 
may  become  somewhat  rounded  and  smooth ;  and  here,  so  far  as  the 
union  of  the  ends  of  the  fragments  is  concerned,  the  process  may  ceasei 
and  even  a  retrograde  action  may  take  place,  as  in  the  case  of  the  neck 
of  the  femur  within  the  capsule,  by  which  considerable  portions  of  the 
broken  ends  may  be  removed  ;  but  at  the  same  time  the  soft  parts  adja- 
cent to  the  fracture  usually  become  converted  into  fibrous  or  ligamentous 
tissue,  forminir  a  more  or  less  perfect  capsule.  At  first  this  capsule  is 
only  fibrous  ;  but  if  suflicient  time  elapses,  and  the  false  joint  is  kept  in 
motion,  it  may  eventually  become  lined  with  a  true  synovial,  secreting 
surface.  In  process  of  time,  also,  the  ends  of  the  fragments  may  un- 
dergo other  changes  due  to  their  continual  pressure  and  friction  upon 
each  other.  They  may  acquire  a  certain  adaptation  to  each  other^ 
with  corresponding  depressions  and  elevations.     They  may  become  in 
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vested  with  a  fibro-ligamentons,  fibro-cartilaginous,  or  even  with  a  car- 
tilaginoufl  tifisue,  resembling  the  natural  cartilage  of  incrustation ;  oi 
by  a  retrograde  process  the  ends  may  become  condensed,  polished,  and 
eburnated,  losing  their  character  as  lamellated  bone  structure,  and  being 
converted  into  a  structure  resembling  ivory. 

Third :  The  soft  tissues  adjacent  to  the  fracture  may  not  only  form 
*  fibrous  investment,  more  or  less  compact,  but  the  ends  of  the  bones 
may  themselves  become  united  by  fibrous  tissue,  or  even  fibro-cartila- 
ginoua  tissue,  and  here  the  process  may  be  arrested.  In  a  few  cases  of 
this  class  the  continued  motion  of  the  fragments  causes  the  partial 
separation  and  lamellation  of  the  interposed  fibro-cartilaginous 
stmcture,  and  something  like  an  interarticular  cartilage  is  formed. 

Treatment  of  Delayed  Union. — Examples  are  quite  frequent  in 
which,  bony  consolidation  being  delayed  from  one  cause  or  another 
beyond  the  usual  period,  the  timely  and  judicious  employment  of  certain 
measures  have  secured  the  consolidation.  This  happens  most  often, 
according  to  my  experience,  in  the  case  of  the  tibia ;  yet  it  is  exceed- 
ingly rare  that  this  bone  refuses  finally  to  unite.  The  causes  which  in 
this  special  instance  so  often  occasion  delay  are,  in  most  cases,  a  pecu- 
liar motion  of  the  fragments  upon  each  other  at  the  seat  of  fracture, 
which  will  be  more  particularly  explained  when  speaking  of  fractures  of 
the  tibia,  and,  added  to  this,  impairment  of  health  by  long  confinement 
in  bed.  If,  under  these  circumstances,  well-formed  leather  or  any  of 
the  various  forms  of  immovable  splints  are  applied,  and  the  patient  is 
permitted  to  leave  his  bed  and  go  about  upon  crutches,  the  union  is,  in 
a  large  proportion  of  cases,  speedily  accomplished. 

The  delay  of  union  in  fractures  of  the  humerus,  as  will  be  stated 
more  fuUy  hereafter,  is  due  often  to  similar  causes,  and  ^consolidation 
may  be  effected  under  a  similar  plan  of  treatment. 

In  short,  it  may  be  said  that  in  most  cases  of  delayed  union  the  for- 
mation of  callus  may  be  hastened  by  change  of  posture  and  improve- 
ment of  the  general  health.  In  some  cases  benefit  has  been  derived 
from  exciting  some  degree  of  reaction  or  inflammation  in  the  vicinity  of 
the  fractures  by  moving  the  broken  ends  upon  each  other  with  violence, 
by  tlie  application  of  blisters,  or  by  tlie  employment  of  electricity. 
These  measures,  and  especially  blisters  and  electricity,  must,  however, 
be  regarded  as  in  general  of  much  less  value  than  those  to  which  atten- 
tion has  just  been  called. 

Treatment  of  Non-united  Fraotures. — The  distinction  made  be- 
tween delayed  and  non-union,  has  reference  only  to  lapse  of  time.  In 
consolidation  is  not  completed  within  the  usual  period,  or  after 
deiay  of  several  months,  it  is  termed  delayed  union ;  and  in  these 
diere  may  remain  a  reasonable  ground  of  hope  that  the  union  will 
take  place  without  surgical  interference.  If  consolidation  is  not 
completed  within  a  period  of  several  months  or  years,  it  is  termed  non 
union,  and  some  operative  procedure  will  probably  be  required. 
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The  seton,  first  suggested  by  Winslow  iii  1787,  was  successfully 
employed  by  Physick  in  1802.  Physick  used  for  this  purpose  eilk 
ribbon,  which  was  introduced,  whenever  practicable,  between  the  ends 
of  the  fragments,  and  permitted  to  remain  several  months.  Various 
modifications  of  this  practice  have  been  adopted,  none  of  which  possesg 
any  features  entitling  them  to  special  consideration  or  preference. 
Thus,  for  example,  Oppenheim  placed  two  setons,  one  on  each  side  of  the 
bone ;  Somm6  substituted  a  loop  of  wire ;  Seerig  carried  the  seton 
around  the  fibrous  connecting  band,  and  then  gradually  tightened  it 
mitil  it  fell  out;  Dieffenbach  perforated  the  overlapping  fragments 
and  the  intermediate  tissue  with  a  drill,  and  then  intr<»duced  ivoiy 
pegs ;  Gaillard,  of  Louisville,  Ky.,  proposes  to  perforate  both  fragments 
with  a  metallic  trocar  and  canula. 

Malgaigne,  in  183V,  perforated  the  tissues  connecting  the  two  frag- 
ments with  an  acupuncture  needle,  but  without  success.  Miller,  in  1848, 
employed  successfully  subcutaneous  puncture  with  a  tenotomy  knife ; 
Detmold  succeeded  with  a  gimlet,  in  1848,  in  a  case  of  mmnited  femur; 
and  still  later  Brainard  invented  and  used  a  drill  with  an  awl-shaped 
extremity.  The  instrument  devised  by  Brainard  is  prefei^able  to  either 
of  the  others  mentioned,  in  case  it  is  proposed  simply  to  perfoi-ate  and 
immediately  withdraw  the  instrument.  It  consists  of  a  series  of  well- 
tempered  steel  drills,  s  )mewhat  broader  near  their  cutting  extremities 
than  in  their  shafts,  mounted  in  one  or  more  handles. 

Fig.  69. 


Brainard'8  Perforator  or  Drill,  reduced  one-half. 

I  have  employed  this  method  several  times  with  complete  success, 
but  it  has  occasionally  failed.  The  drill  must  be  pushed  down  to  the 
bone  and  made  to  perforate  it  freely  through  and  through  at  several 
points,  at  and  near  the  point  of  fracture.  It  is  not  necessary,  however, 
in  most  cases  to  make  more  than  one  wound  in  the  soft  parts.  After  tlie 
oi)eration  splints  are  to  l)e  applied  with  great  care,  and  perfect  im- 
mobility secured  for  a  period  of  several  weeks.  In  case  of  failure  tlie 
operation  should  be  repeated  after  the  failure  is  fully  declared. 

In  1828  M.  Mayor  having  thnist  a  canula  down  to  the  point  of  frac- 
ture, carried  through  this  an  iron  shaft  preriously  heated  in  boiling 
water,  and  after  repeated  api)lications  of  the  iron  a  cure  was  accom- 
plished. 

Caustics  and  even  the  actual  cautery  have  been  applied  to  the  ends 
of  the  bones  after  free  incision.  The  ends  have  also  been  exposed  and 
removed  by  rasping. 
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The  operation  of  resection,  practised  from  the  earL'est  time,  has  prol>> 
ablv  fumiRhed  the  larffest  number  of  successful  results.  Boux  sue- 
oeeded  after  resection  in  engaging  the  point  of  one  of  the  fragments  in 
the  medullary  canal  of  the  other,  and  thus  secured  their  union.  The  prac- 
tice is  generally  to  wire  the  ends  together  after  resection,  and  to  main- 
tain complete  quietude  by  the  aid  of  splints. 

Resection,  as  a  remedy  for  non-union,  is  not  applicable  where,  from 
the  resistance  offered  by  paralled  bones,  the  ends  cannot  subsequently  be 
brought  into  contact.    If,  therefore,  resection  is  practised  upon  the  tibia, 
the  fibula  being  sound,  or  upon  either  one  of  the  bones  of  the  forearm, 
care  must  be  taken  that  no  more  than  the  overlapping  extremities  of 
the  fragments  are  removed.     If  there  is  no  overlapping,  this  operation 
is  inadmissible.     The  great  depth  of  the  femur  has  rendered  its  resec- 
tion more  hazardous  and  less  successful  than  has  been  the  case  with  other 
bones.     The  greatest  triumphs  have  been  always  in  cases  of  ununited 
fractures  of  the  humerus. 

If  none  of  the  measures  enumerated  seem  expedient,  or  if  one  or 
moi*e  of  them,  having  been  fairly  tried,  have' proved  failures,  the  only  re- 
maining resorts  are  to  mechanical  supports,  or  to  amputation.  It  has 
occasionally  happened  that  under  the  use  of  well-contrived  mechanical 
supports  alone  the  fragments  have  gradually,  and  after  the  lapse  of 
several  years,  become  united  by  bone,  or  by  a  very  compact  fibrous 
tissue  which  has  served  the  purposes  of  bone.  This  fortunate  result  is, 
however,  exceedingly  rare. 

Section  3. — Gunshot  Fraotubes. 

Gunshot  fractures  are  such  as  are  occasioned  by  missiles  projectea 
from  weapons  mostly  employed  in  warfare.  They  are  therefore  a  class 
of  accidents  belonging  appropriately  to  military  surgery  Nevertheless 
they  are  not  confined  to  military  practice,  and  may  properly  demand 
attention  in  a  general  treatise. 

These  fractures  are  characterized  by  several  features  peculiar  to  them- 
selves ;  while  in  many  respects  they  do  not  differ  from  fractures  result 
ing  from  other  causes. 

They  are  caused  mostly  by  direct  blows,  the  force  being  applied  to  a 
limited  space,  and  in  general  acting  with  great  ix)wer.  They  are  there- 
fore in  nearly  all  cases  compound,  comminuted,  and  often  fissured. 
Sometimes  they  are  simply  perforations  of  bone,  or  perforations  with 
fissure. 

Small  shot  sometimes  penetrate  a  short  distance  into  the  spongy  tis- 
sue of  the  epiphyses  of  long  bones,  or  into  small  and  soft  bones; 
they  may  also  cause  contusion  and  necrosis  of  the  superficial  laminae, 
but  they  seldom  produce  a  true  fracture.  In  most  cases  where  they 
have  reached  the  bones,  they  are  found  fiattened  and  spread  out  upon 
the  surface,  or  they  have  been  deflected  and  lodged  in  the  surrounding 
•oft  tissueB. 
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Bound  balls,  also,  are  frequently  detlccted  by  solid  bone  stmctuie, 
bnt  they  frequently  break  solid  shafts  and  peuetrate  epoiigj-  bones,  caus- 
ing in  the  latter  ousc  iierforatioiiB  wliieli  are  very  often  nnaccoiniiaiiied 
with  fissures. 

Conical  rifle-balls  are,  however,  by  far  tlie  most  destructive,  generally 
causing  extensive  entiiiniinition,  anil  rarely  j>crfuratiiig  ejxjiigj-  bones 
without  causing  tissu  I  vs.  Tlieir  greater  relative  weight  and  velocity  are 
the  chief  causes  of  tlieir  greater  dostrueti^eiiesw ;  and  iwesibly,  in  some 
cases,  their  peculiar  fonn,  in  ctmsequence  of  which  tbey  penetrate  like  a 
wedge,  may  be  resiKHisiblo  for  the  coiniuiiiuti'm  and  tlie  figures. 

I.^)ngitndiiial  fissures  arc  siiincriincw,  tlmugh 
verj-  rarely,  uuaccuinpaiiied  with  complete  frai-- 
ture.  When  the  shaft  of  a  long  bone  is  broken 
and  (Miinuiinnted  l>y  a  l>a!l,  even  where  the  |>oint 
of  fracture  is  several  inches  from  an  articulat- 
ing surface,  a  fissure  has  been  found  extending 
through  the  epiiihyeeal  coimeetion  fairly  into  the 
joint ;  generally,  however,  it  terminates  at  the 
epiphysis.  If  a  conical  ball  has  penetrated  an 
epiphysis,  it  almost  invariably  canses  a  fissure 
which  invades  the  j<tint.  lliese  perforating 
wounds  of  tlie  epiphyses  are  therefore  among  the 
most  serious  complications  of  gunshot  fractures 
in  the  vicinity  of  joints. 

When  a  ball  haa  traversed  and  comminuted  a 
bone,  no  loose  fragments  are  usually  found  uixin 
the  side  of  entrance,  but  upon  the  opposite  side 
are  more  or  less  detached  and  displaced  frag- 
ments; and  sometimes,  especially  in  the  case  of 
perforations,  numerous  small  fragments,  entirely  detached,  may  bft 
found  lying  in  this  pirtion  of  the  track. 

Solid  cannon-shot,  shell,  cliain  and  barsliot,  shrapnel,  grape  and  can- 
ititer  cause  such  extensive  destruction  as  can  seldom  be  repaired,  and 
amputation  or  resection  become  the  only  proper  sni^cal  alternatives. 
In  a  few  cases  some  of  these  large  missiles  impinging  only  upon  the 
sides  (if  linihs,  or  their  momentum  being  nearly  expended,  occasion 
simple  or  connninuted  fractures  which  admit  of  repair. 

Treatment. — If  the  surgeon  determines  to  make  an  attempt  to  save 
tlie  limb,  tlie  first  indication  of  treatment,  after  the  arrest  of  hiemor- 
rliagts,  is  to  remove,  as  fiir  iis  ]n-actical)le.  all  foreign  sulistances  from  the 
wound.  This  cousiileniti'^i  includes  the  removal  not  only  of  the  ball, 
or  such  portions  iis  may  happen  t<>  remain,  pieces  of  clothing,  etc.,  bnt 
also,  in  some  cases,  of  fragments  of  Ixine,  I  entreat  the  surgenm.  how- 
ever, to  understand  that  liei-c,  as  in  all  olbor  comminuted  fractures, 
liKsicncd  fragments  of  hone  iii-e  not  always  foreign  sniistances.  So  far 
from  tliis  is  the  fact,  that  in  many  instances  they  are  essential  to  the 
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final  union.  For  example,  if  either  the  tibia  or  the  fibula  alone,  or  the 
radius  or  the  ulna  alone  are  broken,  and  the  loosened  and  displaced  frag- 
ments are  all  removed,  a  space  will  be  left  between  the  main  fragments 
which  tlie  process  of  repair  will  fail  to  supply,  and  non-union  will  be 
the  result  The  same  may  happen  where  much  bone  is  removed,  even 
in  the  case  of  the  femur  and  himaenis,  and  of  other  long  bones  which 
are  not  prevented  from  approximation  by  parallel  bones.  1  have  seen 
*nany  unfortunate  illustmtions  of  this  meddlesome  kind  of  surgery. 
Limbs  have  been  rendered  useless  by  the  failure  to  unite ;  or,  as  has 
happened  quite  as  often,  the  attempt,  by  dissection  and  by  forcible 
application  of  the  forceps,  to  remove  the  fragments  has  given  rise  to  a 
fatal  hemorrhage,  or  to  a  destructive  inflanmaation. 

Fragments  which  are  completely  detached  from  the  soft  parts  as  well 
as  the  bone,  ought  of  course  to  be  removed  if  practicable.     It  is  also 
proper  to  remove  certain  l(X)se  and  much  displaced  fragments  which 
he  near  the  surface,  and  which  do  not  involve  the  whole  diameter  of 
the  bone,  especially  if  they  have  very  sharp  points  which  are  goading 
the  flesh ;  and  occasionally  a  needle-shaped  point  may  be  cut  off  by  the 
bone-nippers. 
What  spicula  remain  will  become  eventually  so  many  links  of  connec- 
.  tion,  forming  an  irregular  union ;  but  almost  any  imion  is  better  than 
none  at  all.     Even  in  those  cases  in  which  more  or  less  of  the  fragments 
eventually  become  necrosed,  their  temporary  preservation  has  often 
proved  useful.     During  the  progress  of  the  inflammation  which  has 
preceded  their  death,  an  abundant  callus  has  been  thi*own  out  fi'om  the 
periosteum,  and  has  contributed  to  the  union ;  so  that,  although  the 
occurrence  of  necrosis  is  unfortunate,  and  delays  the  final  closing  up 
of  the  wound,  especially  when  the  dead  fragment  becomes  imprisoned 
by  the  callus,  yet  this  result  even  is  not  always  without  its  compensa- 
tions. 

A  certain  number  of  speedy  recoveries,  after  a  clean  removal  of  all 
the  loose  fragments  in  gunshot  fi*actures  of  the  shaft  of  the  thigh,  and 
of  the  shafts  of  other  long  bones,  and  a  few  cases  of  equal  success  after 
complete  resection  by  the  saw,  with  or  without  the  miion  by  wire,  have 
not  changed  my  convictions  uix>n  this  point.  In  my  experience,  if  the 
comminution  of  the  thigh  was  very  extensive,  the  patients  have  gener- 
ally died  unless  amputation  was  speedily  made.  Resections  have  not 
generally  saved  tlieni ;  and  among  the  cases  of  recovery  after  this  oper- 
ation which  I  am  able  to  recall,  there  are  not  a  few  who  are  encum- 
bered by  useless  limbs.  The  same  remarks  apply  v«ith  more  or  less 
force  to  similar  examples  of  gunshot  fractui-es  of  the  shafts  of  most 
other  long  bones.  It  will  not  be  forgotten,  however,  that  the  upper 
extremities  possess  a  much  greater  tolerance  of  injnry  and  power  of  re 
pair  than  the  lower ;  and  that  certain  lesions  which  would  inevitably 
demand  amputation  of  a  thigh  or  of  a  leg  might  not  suggest  a  question 
as  to  the  chance  of  saving  the  limb  in  the  case  of  the  arm  or  foreaim. 
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The  remaining  indications  of  treatment  are  the  same  as  in  meet  other 
fractoreS)  namely,  to  reduce  the  fracture  and  to  maintain  the  fragments  in 
place.  After  the  explanation  which  has  been  given  of  the  proper  mean- 
ing  of  these  tenns,  "  reduction  "  and  "  maintenance,"  no  misapprehen- 
sion can  exist  as  to  what  is  intended  by  their  use  in  this  connection.  The 
fragments  are  to  be  placed,,  as  near  as  their  condition  and  the  condition 
of  the  patient  will  peimit,  in  a  natural  position,  and  there  maintained  by 
appropriate  means.  It  is  scarcely  necessary  to  say  that  if  we  fail  gen- 
erally in  simple  fractures  of  accomplishing  by  our  appliances  all  that 
we  desire,  we  may  expect  to  fall  very  greatly  short  of  complete  succeae 
in  these  complicated  accidents.  We  must  anticipate  serious  deformity 
as  the  most  favorable  result. 

In  the  subsequent  pages,  when  considering  ^'special  fractures,"  1 
shall  have  occasion  to  refer  again  to  gunshot  fractures,  and  shall  then 
speak  somewhat  more  in  detail  of  the  niles  which  govern  their  man- 
agement in  particular  cases. 

Section  4. — Special  Fractubks. 

FractuTM  of  the  Ossa  NaiL 

A  VERT  slight  displacement  of  the  nasal  bones  may  occasion  a  serions 
disfigurement  of  the  face.  It  is  important,  therefore,  that  the  displace- 
ment should  be  early  recognized  and  properly  overcome.  It  happens, 
however,  that  in  a  large  proportion  of  cases  the  true  nature  of  tfie  ac- 
cident is  not  asceitaincd  until  the  swelling  has  subsided,  and  it  is  too 
late  to  apply  the  remedy.  In  all  cases  where  a  blow  has  been  received 
upon  the  nose,  a  careful  examination  should  be  promptly  instituted,  and, 
if  a  fracture  has  occun'ed,  a  smooth  steel  sound,  of  small  size,  should 
be  carried  to  the  roof  of  the  uares  and  the  fragments  carefully  adjust- 
ed. No  means  of  support  hitherto  contrived,  unless  it  be  transfixion 
by  needles,  as  practised  by  Mason,  merit  consideration.  The  patient 
must  not  snuff  forcibly,  or  blow  through  his  nostrils;  neither  com- 
presses nor  adhesive  pliisters  must  be  laid  over  the  nose;  and  if 
with  these  precautions  the  fragments  do  not  keep  their  places,  then 
the  surgeon  must  observe  daily,  as  the  swelling  subsides,  whether 
they  are  in  position,  and,  if  they  are  not,  he  should  carefully  readjust 
tliem  each  day.  Fi-actures  of  the  nasal  bones  unite  very  early,  and, 
unless  the  defonuity  is  remedied  within  the  fii-st  ten  or  foui-teen  dsy^ 
tlie  result  of  surgical  ijiterference  must  be  considered  doubtfiJ. 

Fractures  of  the  Cheek  Bonei. 

That  portion  of  the  superior  maxilla  which  supports  the  malar  bone 
is  so  frail,  tliat  a  force  wholly  insuflicient  to  break  the  latter  is  often 
suflScient  to  comminute  the  former ;  so  that  it  is  not  a  fracture  of  the 
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malar  bone  with  which  we  have  generally  to  deal,  but  a  depression  of 
tb's  bone  upon  the  antrum. 

If  the  malar  bone  is  but  slightly  depressed  it  should  be  let  alone. 
[f  the  depression  is  extreme,  the  antrum  should  be  penetrated  from 
belov.  and  the  bone  forced  up  with  some  suitable  instrument.  In 
lomc  uses  this  may  be  accomplished  by  the  finger  introduced  into  the 
mouth  and  placed  under  the  zygomatic  process  of  the  malar  bone. 

If  the  zygomatic  arch  is  driven  in,  although  the  temporal  muscle 
may  be  for  a  time  paralyzed  or  embarrassed  in  its  motions,  these  symp- 
tomg,  in  most  cases,  soon  disappear,  and  no  permanent  injury  ensues. 
If  in  any  case  it  is  thought  necessary  to  elevate  the  depressed  frag- 
ments, the  only  reliable  method  is  to  cut  dov^n  upon  the  bone  and  lift 
the  fragments  with  an  elevator  or  a  pair  of  forceps. 

When  the  alveolar  arcade  is  broken  or  the  superior  maxilla  exten- 
flVely  conmiinuted,  the  fragments  should  be  replaced  as  well  as  possible, 
and  retained  in  position  by  the  lower  jaw,  or  in  some  cases  by  wire 
ligatures  applied  to  the  sound  teeth.  The  exceeding  vascularity  of 
these  parts  insures  their  speedy  reunion,  even  when  the  fragments  are 
Tery  much  loosened  or  almost  completely  detached. 

Fraotnrei  of  the  Zjower  Jaw. 

The  lower  jaw  may  be  broken  at  or  near  the  symphysis,  in  the  body  Oi 
borizontal  portion,  at  the  angle,  in  the  ascending  ramus,  through  the 
condyles,  or  through  the  coronoid  process. 

The  most  frequent  point  of  fracture  is  in  the  body,  near  the  anterior 
mental  foramen.  When  a  fracture  occurs  at  tliis  point  the  anterior 
fragment  generally  falls  two  or  three  lines,  and  sometimes  is  slightly 
displaced  backwards  upon  the  posterior  fragment.  The  indication  of 
treatment  is  simply  to  elevate  tiie  chin ;  and  if  all  the  teeth  remain  in 
both  the  upper  and  lower  jaws,  a  perfect  coaptation  is  secured  when 
the  jaws  are  closed  and  maintained  in  apposition;  but  inasmuch  as 
under  these  circumstances  the  patient  could  not  be  fed,  we  are  not  per- 
mitted to  adopt  this  method,  unless  the  absence  of  one  or  more  of  the 
teeth  in  the  front  of  the  mouth  leaves  a  sufficient  opening  for  the  intro- 
duction of  a  tube.  Wliere  all  the  teeth  are  perfect,  therefore,  we  find 
it  necessary  to  introduce  between  the  molars,  on  one  or  both  sides, 
interdental  splints,  which,  at  the  same  time,  give  a  support  to  the 
lower  jaw,  and  separate  the  front  teeth  sufficiently  for  the  introduction 
of  food.  For  this  purpose,  wood,  cork,  ivory,  and  other  materials 
have  been  employed ;  but  gutta-percha,  recommended  first  by  myself 
for  these  cases  in  1849,  is  in  many  respects  superior  to  either.  It  is 
useful,  also,  whenever  the  absence  of  the  molars  in  either  jaw  will  not 
allow  the  upper  dental  arcade  to  furnish  a  proper  internal  support  or 
splint  to  tlie  fragments. 

Nearly  all  the  bandages  and  slings  recommended  for  this  fracture 
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are  inefiicient,  and  are  exceedingly  liable  to  displacement.  That  por- 
tion uf  the  apparatus  es[>eeially  wliich,  in  meet  forme  of  droieiDgs, 
passes  in  front  of  the  chin  and  is  made  fast  nnder  the  occiput,  inteud- 
ed  only  to  pre\'cnt  the  sling  from  sliding  forwards,  dues  not  fail  tu 
depress  the  chin,  and  increases  the  tendency  to  overlapping  of  the 
fragments. 

I  have  been  able  to  overcome  these  difficulties  in  some  measure  by 
an  apjiaratna  constructed  ae  followB, 

A  finn  leather  strap  jiasses  under  the  chin,  and  is  buckled  over  tbe 
top  of  the  head  at  a  pt)int  near  the  junction  uf  the  coronal  and  sa^t 
tal  sutures.     This  maxillary  strap — as  it 
will   be  convenient  U}  desij^mte  it — is  ^"  " 

stayed  by  two  counter-strajtB  made  of 
linen  webbing,  called  respectively  the 
occipi to-frontal  aTid  the  vertical.  The 
occi  pi  to-frontal  is  looped  ujion  the  max- 
illary at  a  point  just  above  the  ears, 
and  may  be  elevated  or  depressed  at 
pleasure,  to  fit  different  heads.  The 
posteiior,  or  occipital  portion  of  this 
strap  is  buckled  under  tlie  occijiut ; 
while  tlie  anterior,  or  frontal  portion 
is  buckled  acities  the  forehead.  The 
vertical  strap  unites  the  niaxiliary  and 
oi'ci])ital,  passing  over  the  top  of  the 
head  in  the  line  of  tlie  sagittal  suture. 
Wherever  a  buckle  is  used,  a  pad 
should  be  i)laccd  underneath  it.  The 
maxillary  stiup  is  crmstructed  of  Ann 
leather,  to  prevent  it  from  becoming  easily  displaced  forwards  at 
any  ix)iut  below  the  counter-straps.  Under  the  chin  it  is  narrow,  btit 
immediately  widens  as  it  passes  over  tlie  sides  of  tbe  jaw  and  face,  be- 
coming narrow  again  in  front  of  the  ears.  To  prevent  its  l)eiiig  dis- 
]»laced  backwards  against  tho  larynx,  a  piece  of  linen  cloth  ahonld  be 
fastened  to  its  margin  in  fn>nt  of  tbe  chin.  This  is  most  conveniently 
done  by  jnmching  holes  Jn  the  anterior  margin  of  that  portion  of  the 
maxillai-y  strap  which  corresi>onda  to  the  cbin,  and  then  fitting  and 
sewing  fast  the  chin-piece  after  the  ap[>aratus  has  been  once  perfectly 
adjusted. 

There  are  a  few  cases  of  conifwund  commiimted  fractm^  and  e«- 
l)eci.illy  gunshot  fractures,  in  which  other  forms  of  apparatus  may  be 
refpiired.  Occasionally  it  may  be  necessary  to  secure  the  fragments 
witli  wire  looped  over  sound  teeth,  or  passed  through  the  fragments 
tliemselves.  Ligatures  of  any  kind,  however,  made  fast  to  the  teeth, 
are  liable  to  several  objections.  Tliey  are  apt  to  slide  down  npon 
the  gums;   they  gradually  loosen  the  teeth;  and,  operating  horizon- 
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t»llT,  tbey  act  to  a  great  disadvantage.  Dr.  Front  of  Brooklyn  liaa  stic- 
cttded,  in  one  eaee  under  my  uljservation,  in  obviating  this  taut  objeo- 
tiuti,  by  fastening  the  wire  to  the  crowne  of  the  teeth  and  securing  it 
over  a  piece  of  giitla-percha,  laid  along  the  top  of  the  dental  arcade, 
aiiij  across  the  line  of  fractiu^. 

Attempts  to  secure  the  fragments  by  interdental  splints  coml»incd 
vidi  outside  splinta,  thus  dispensing  with  the  sling,  ha^e  been  made  by 
Chopart,  Desanlt,  Rutenick,  Kluge,  Bush,  Ilouzelot,  Jousset,  Ixtnsdale, 
Malgaigne,  Wales,  and  others.  They  are  generally  complicated,  and 
eeldutn  poesesa  any  advantages  to  compensate  for  the  trouble  and  ex- 
pense of  making  and  applying  them. 

The  use  of  vulcanized  rubber,  suggested  by  Guiming  and  Beans,  as 
an  interdental  splint,  made  fast  in  some  cases  with  screws  worked  into 
P,^  j^  the  teeth,  has  also  only  a  limited  ap- 

plication. In  the  hands  of  an  in- 
genious dentist,  however,  this  mate- 
rial may  be  made  very  useful  in  cer- 
tain comminuted  fractures.  Dr. 
Beans'  success  during  the  late  war  in 
the  treatment  of  gunshot  fractures, 
after  the  subsidence  of  the  immedi- 
ate inflammation,  has  completely  es- 
tablished its  value  in  these  cases  ; ' 
but  the  vulcanized  rubber  apparatus 
iuvented  by  Nonnan  Kingsley,  dentist,  of  tliis  city,  in  [Miut  of  simplicity 
and  effectiveness,  exceeds  any  wliich  I  have  yet  seen.  Tliis  latter  has 
l>een  employed  in  a  number  of  cases  at  Bcllevue  Hospital,  and  in  no 
case  ha»  it  failed  to  give  entire  satisfaction. 

Kingsley'si  apparatus  may  be  thus  briefly  described.  Impressions  of 
the  upper  and  lower  jaws  are  taken  in  plaster-of-Paris  ;  models  made 
from  these  impressions  represent  the  lower  jaw  broken,  and  the 
fmgmentfl  displaced.  The  mt^lel  of  the  lower  jaw  is  then  separated  a* 
the  i)oints  of  fracture,  and  the  fragments  are  adjusted  to  the  model  of 
the  upper  jaw.  Upon  the  plaster  model  of  tlie  lower  jaw,  obtained  and 
rectified  in  tliis  way,  tlie  vulcanite  is  moulded,  embracing  the  teeth  and 
the  steel  arms ;  the  latter,  constructed  of  wire,  one-sixteenth  of  au 
inch  in  diameter,  rise  abniptly  at  points  correspimding  to  the  angles  of 
the  mtiuth.  curve  forward  and  then  outward,  so  that,  when  in  position, 
the  two  enter  extremities  shall  terminate  over  the  surface  of  the  cheek 
at  a  point  nearly  opposite  the  base  of  the  coronoid  process.  Wlien  the 
ap|iaratus  is  applied  the  teeth  must  be  pushed  into  the  sockets  of  ihe 
splint  with  some  force.     The  dressing  is  now  completed  by  a  sling 
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During  the  pn^^reae  of  the  treatment  the  patient  mnst  be  nonriBhed 
Willi  beef  tea  uiid  utber  litinid  ftxxl ;  he  must  not  lie  permitted  to  lie 
nptfn  either  side  of  hiafaee;  the  mouth  ma^  be  waslied  several  times 
daily  with  a  weak  miintion  of  tincture  of  myrrh  in  water ;  and,  if  it  is 
thoiipht  tiecetwurj',  the  sur^on  need  nnt  be^itatc  in  moet  casee,  once  or 
twice  n  week,  to  remove  tlie  dressiiiga.  intluthiifj;  the  i ntcrdenUil  apliut 
in  cose  it  is  employt'd.  and  cleanse  the  moutli  thoroughly.  Of  course 
tliJH  tthuuld  \tQ  done  with  cai-e,  so  aa  to  disturb  the  fracture  as  little  as 
[•otwiblc. 
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Union  is  accomplished  in  from  two  to  four  weeks,  with  but  raio  ex- 
ceptions, and  in  mowt  examples  of  simple  fracture  little  or  no  permar 
neat  defonnity  remains. 

Fractures  at  or  near  the  symphysis  are  usually  accompanied  with 
only  a  slight  vertical  displacement  and  require  no  special  considerar 
tioiL 

Fractures  at  the  angle,  involving  the  sockets  of  the  last  molars^ 
tliough  the  fragments  are  not  generally  much  displaced,  frequently 
demand  the  prompt  extraction  of  one  of  the  molar  teeth,  on  account  of 
the  difficulty  of  closing  the  mouth  when  the  tooth  is  only  slightly 
loosened  and  elevated;  abscesses  are  very  prone  to  result  from  these 
fractures.  Occasionally  it  is  found  that  the  lateral  pressure  of  the 
eling  or  bandage  forces  the  fragments  inwards,  and  in  such  cases  it 
may  be  necessary  to  place  under  the  chin  a  firm  wooden  or  gutta-percha 
splint,  with  expanded  extremities  which  will  allow  the  sling  to  support 
the  chin  without  making  lateral  pressure. 

Fractures  of  the  ascending  rami  and  condyles,  when  properly  ad- 
justed, require  generally  no  other  apparatus  than  a  sling  to  secure 
immobility.  Cases  have  been  reported,  however,  in  which  the 
tendency  on  the  part  of  the  lower  fragment  to  become  displaced 
backwards  has  only  been  overcome  by  wires  attached  at  one  extremity 
to  one  of  the  lower  back  teeth,  and  at  the  other  to  the  corresponding 
front  upper  cuspid. 

In  case  the  coronoid  process  is  broken,  it  will  probably  be  quite  as 
well  not  to  make  any  surgical  interference.  We  possess  no  means  of 
adjustment  except  to  close  the  mouth,  and  there  is  no  reason  to  suppose 
that  a  displacement,  resulting  in  a  fibrous  union,  would  render  the  iaw 
any  less  useful  than  it  was  before. 

Fractaref  of  the  Os  Hyoides. 

This  bone  has  been  broken  either  in  its  body  or  through  one  of  the 
eomna,  by  hanging,  by  the  grasp  of  the  hand,  by  a  fall  upon  the  neck, 
and  by  muscular  action  alone,  as  in  throwing  the  head  violently 
backwards.  Tlie  fracture  is  characterized  especially  by  displacement, 
difficulty  of  deglutition,  and  sometimes  by  difficulty  in  respiration. 
Seduction  has  been  accomplished  by  introducing  the  finger  into  the 
pharynx ;  in  most  cases,  however,  although  replaced,  the  fragments 
would  not  remain  in  position.  The  head  should  in  general  be  kept 
well  tlirown  back ;  and  if  great  palu  is  experienced  in  deglutition,  the 
patient  may  be  fed  through  a  stomach-tube. 

The  accident  is  not  in  itself  generally  fatal.  Of  the  eleven  cases  which 
I  have  found  recorded,  six  have  recovered.  Among  the  cases  which 
recovered,  thi-ee  of  the  fractures  had  been  caused  by  grasping  th« 
lliroat,  and  one  was  caused  by  muscular  action. 

17 
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FractOTM  of  th«  X«uyiiz  and  ^nraohes. 

In  a  record  of  sixty-two  cases  collected  by  A.  Poinsot,  twentyfou^ 
were  fractures  of  the  thyroid  cartilage  alone  and  of  these  eighteen  dietl^ 
and  of  the  remaining  thirty-eight  examples  all  died  but  six.*  They  hav^ 
been  caused  by  hanging,  by  grasping  the  neck,  by  falls  or  other  direct 
blows.  I  have  seen  one  case  of  fracture  of  the  larynx  caused  by  the 
kick  of  a  horse. 

If  the  patient  is  threatened  with  suffocation,  tracheotomy  is  the  only 
proper  alternative;  but  my  own  patient,  upon  whom  I  performed 
laryngotomy  on  the  second  day,  died.  In  a  record  of  eight  cases  col- 
lected by  Dr.  Hunt,  of  Philadelphia,  upon  whom  tracheotomy  was  per- 
formed, six  recovered.  It  may  be  proper  also  to  introduce  a  tube  into 
the  stomach  to  supply  the  patient  with  food. 

FractuTM  of  the  True  Vertebras,  aod  Rupture  of  the  Znterirertebral  OartilafM. 

The  vertebrae  may  be  broken  througli  any  one  of  their  several 
processes,  through  the  vertebral  arches,  or  through  their  bodies.  The 
intervertebral  substance  may  also  be  torn  asunder.  Fractures  of  the 
arches,  of  the  bodies,  and  rupture  of  the  intervertebral  substance  are 
the  most  common,  and  it  is  these  latter  alone  which  in  themselves  are 
competent  to  cause  pressure  upon  the  spinal  marrow. 

Fractures  of  the  bodies  of  the  vei-tebrse  have  been  observed  to  occur 
most  often  in  those  portions  of  the  spinal  column  which  have  the 
greatest  latitude  of  flexion  and  extension,  namely,  between  the  third 
and  seventh  cervical,  between  the  eleventh  dorsal  and  second  lumbar, 
and  between  the  fourth  lumbar  and  the  sacrum. 

The  signs  of  a  fracture  are  crepitus,  displacement,  and  paralysis. 
Crepitus  if  present  must  be  conclusive,  but  it  is  generally  absent; 
or  rather  it  would,  in  most  cases,  be  very  unwarrantable  to  attempt  to 
produce  it;  nor  would  it  be  occasioned  by  motion  in  examples  of 
fracture  of  the  interv^ertebral  cartilages.  Displacement,  also,  dcies  not 
always  exist  in  a  degree  to  be  discovered  before  death ;  and  paralyaia 
may  be  due  to  concussion,  extravasation,  or  inflammation,  as  well  as  to  a 
fracture  with  displa(^emeiit. 

It  follows,  therefore,  that  a  fracture  cannot  always  be  positively 
diagnosticated.  I  have  lately  seen  a  rupture  of  one  of  the  interverte- 
bral cartilages  of  the  cei-vical  vertebrae  resulting  in  death,  in  which  the 
autopsy  disclosed  no  displacement,  nor  could  crepitus  be  prodaced  by 
motion  of  the  vertebrae  upon  each  other. 

If ,  in  a  recent  accident,  paralysis  dates  from  the  moment  of  the  re- 
ceipt of  tlie  injury,  there  being  no  displacement  or  crepitus,  we  may 
conclude  that  it  is  either  an  example  of  concussion,  or  of  fracture  in 


^  Poinsot,  French  ed.  of  my  Treatise  on  Fractures  and  Dislocations,  aud  seventh 
American  ed. 
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which  diBplacement  has  occurred  to  an  extent  sufficient  to  lacerate  or 
contuse  the  spinal  cord,  but  the  fragments  have  spontaneously  resumed 
tLeir  places.     The  possibility  of  the  condition  named  in  the  last  sup- 
poeitiou  is  confirmed  by  a  case  which  came  imder  my  own  observation. 
If  the  paralysis,  commencing  at  the  moment  of  the  receipt  of  injury^ 
CDiitinues  after  the  lapse  of  several  days,  we  may  in  most  cases  exclude 
concufision,  and  very  properly  decide  that  the  symptoms  are  due  to  a 
fracture,  with  either  a  temporary  or  permanent  displacement.   Yet  I  have 
seen  one  fatal  case  in  which  a  fracture  existed  in  the  upper  cervical  re- 
gion without  displacement,  with  no  appreciable  lesion  of  the  cord  be- 
yond a  slight  degree  of  softening,  and  which  softening  seemed  to  be  due 
alone   to  the    concussion  —  or,  more  properly  speaking,  to  the  in- 
flammatory reaction  resulting  from  concussion.     This  patient  had  par- 
aljsis  from  the  moment  of  injury  until  his  death,  which  took  place  on 
the  eleventh  day.     It  is  possible,  therefore,  that  the  paralysis  from  con- 
cnsfiion  alone  may  continue  until  death.     Other  writers  have  confirmed 
this  observation. 

Fortunately,  since  the  differential  diagnosis  between  concussion  of 
the  spine  and  a  fracture  with  no  appreciable  displacement  is  sometimes 
difficult,  an  error  in  this  regard  does  not  usually  compromise  the  safety 
or  good  of  the  patient,  inasmuch  as  the  same  plan  of  treatment  will  be 
proper  in  either  case.  It  is  only  the  prognosis  which  is  thereby  ren- 
dered uncertain. 

Cases  are  not  unfrequent,  also,  in  which  the  occurrence  of  paralysis 
after  the  lapse  of  several  hours,  furnishes  presumptive  evidence  of  extra- 
vasation of  blood ;  and  the  autopsy  has  occasionally  sustained  the  pre- 
sumption. In  still  other  cases  paralysis  delayed  for  a  longer  period  has 
been  proven  to  be  due  to  inflammation  of  the  meninges,  with  conse- 
quent effusions. 

The  fact  that  a  spinous  process  may  be  broken  without  implicating 
any  other  portion  of  the  vertebra,  must  not  be  forgotten  when  examin- 
ing the  spine  for  displacement. 

It  is  scarcely  necessary  to  say  that  the  paralysis  will  affect  the  body 
and  its  extremities  more  or  less,  in  proportion  as  the  injury  is  higher 
or  lower  in  the  vertebral  column.  Several  examples  have  been  reported 
of  fracture  below  the  second  lumbar  vertebra  unaccompanied  with 
paralysis.  If  the  fracture  occurs  in  the  dorsal  vertebra,  at  any  point 
below  the  origin  of  the  brachial  plexus,  the  paralysis  does  not  include 
the  upper  extremities.  If  the  third  or  fourth  cervical  vertebra  is 
broken,  the  upper  extremities  are  also  paralyzed.  A  fracture  with  dis- 
placement, above  the  second  or  third  cervical  vertebra,  involves  the 
origins  of  the  phrenic  nerves,  and  death  takes  place  in  most  cases 
immediately. 

Treatment. — ^Dr.  Ashliurst  has  tabulated  38  examples  of  resection  of 
the  spine,  made  for  the  relief  of  pressure  upon  the  marrow  caused  by 
fracture  and  depression  of  vertebrse.    One  or  two  of  these  are  of  doubt 
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fill  authenticity.  The  result  is  said  to  be  known  in  34  cases ;  and  of 
these  29  died.  In  the  remaining  5  cases  which  are  believed  to  have 
survived  the  operation  some  considerable  time,  not  one  was  relieved  of 
the  paralysis. 

Such  results  are  by  no  means  encouraging,  and  would  scarcely  war 
rant  any  future  attempts  in  this  direction.  Of  one  thing  we  feel  as- 
sured :  resection  offers  little  or  no  chance  of  success  in  tliose  examples 
in  which  the  paralysis  is  due  to  fracture  with  displacement  of  the 
bodies  of  the  vertebi*8e.  Only  when  the  arches  alone  are  broken  and  have 
been  driven  in  upon  the  cord,  can  any  hope  be  entertained  that  eleva- 
tion or  removal  of  the  fragments  will  give  relief ;  and  the  extreme  dif- 
ficulty of  making  an  accurate  diagnosis,  such  as  will  exclude  a  fracture 
also  of  the  bodies  of  the  vertebi-ce,  must  continue  to  render  a  resort  to 
the  knife  an  expedient  of  doubtful  propriety. 

The  first  and  most  impoi-tant  requisite  of  successful  treatment  in  a 
majority  of  these  cases  is  a  water-bed,  since  without  this  bed-sores  are 
almost  inevitable  if  life  is  prolonged  a  few  weeks.  I  have  in  a  few 
cases  of  late,  when  the  fracture  was  below  the  middle  of  the  dorsal  re- 
gion, employed  with  advantage  moderate  extension  by  means  of  a  pul- 
ley and  weight ;  the  extension  being  applied  to  the  lower  extremities 
in  the  same  manner  as  in  fractures  of  the  femur.  In  case  this  plan 
is  adopted,  the  bandages  employed  to  make  fast  the  adhesive  plasters 
must  not  be  applied  very  tight,  lest  they  should  cause  oedema  or  excori- 
ations of  the  limbs ;  and  the  weight  must  be  hght,  not  exceeding  eight 
or  ten  pounds  for  an  adult.  In  two  examples,  also,  of  fracture  of  the  cer- 
vical vertebrse,  my  patients  have  experienced  great  relief  from  exten- 
sion in  the  opposite  direction,  by  means  of  straps  fastened  underneath 
the  chin  and  occiput.  Perfect  quietude  must  be  enjoined,  and  for  thia 
reason  it  is  very  improper  in  the  early  period  to  administer  cathartioB. 
The  urine  should  be  drawn  at  least  twice  daily. 

After  the  period  of  inflammation  is  fully  past,  if  paralysis  still  re- 
mains, especial  attention  should  be  paid  to  the  regulation  of  the  bowels, 
and  strychnia  should  be  administered,  in  doses  varying  from  the  one- 
twentieth  to  the  one-eighth  of  a  grain,  three  times  daily.  Electricity^ 
friction,  and  passive  motion  are  also  valuable  adjuvants  in  restoring  sen- 
Ration  and  muscular  contractility. 


Fracturei  of  the  Sternum. 

The  sternum  is  generally  broken  by  external  violence.  It  is  said, 
however,  to  have  been  broken  by  muscular  action  alone.  The  fracture 
is  generally  transveree,  and  takes  place  usually  at  one  of  the  several 
points  where  the  ribs  unite  with  the  sternum;  or,  in  other  words^ 
through  the  line  of  union  of  the  original  six  pieces  of  which  tlie  ster- 
num is  in  early  life  composed.    The  manubrium  and  gladiolus  are 
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^Bpedallj  liable  to  become  separated ;  and  in  some  cases  it  n  observed 

tbat  in  consequence  of  the  absence  of  a  bony  nnion  between  these 

portions  of  the  breast-bone,  the  accident  is  of  the  nature  of  a  dislocation 

or  of  a  diastasis.    A  few  examples  of  longitudinal  fractures  ha\e  been 

/^rded;  and  in  the  case  of  severe  crushing  accidents  the  bone  is 

ft)ffletime8  oomminuted,  the  lines  of  separation  extending  in  various 

<iirection8.    Comminuted  fractures  are  usually  complicated  by  severe 

injuries  of  the  thoracic  viscera,  and  if  life  is  sufficiently  prolonged 

they  are  not  nnfrequently  followed  by  mediastinal  abscesses.    In  most 

cases  of  trait)»verse  fracture  the  lower  fragment  advances  upon  the 

upper,  or  it  may  be  found  slightly  overlapping. 

Treatment. — Ordinarily,  when  the  fracture  is  simply  transverse,  a 
full  inspiration,  the  shoulders  being  at  the  same  time  drawn  forcibly 
backwards,  will  effect  a  replacement.  Adjustment  is  most  easily  main- 
tained by  a  thoracic  bandage  and  compress,  while  the  patient  occupies 
the  sitting  posture.  A  failure  to  maintain  complete  adjustment  is  not, 
however^  usually  followed  by  any  serious  consequences. 

FnotiirM  of  the  Ribt,  or  of  th^  OartilageB. 

Neither  the  ribs  nor  their  cartilages  are  often  broken  in  early  life ; 
in  advanced  life  both  accidents  are  comparatively  frequent.  They  may 
be  broken  by  direct  blows,  counter-strokes,  or  by  muscular  action. 

In  most  cases  the  displacement  is  very  slight ;  and  such  displacement 
as  exists  cannot  be  easily  overcome ;  nor  is  it  of  much  importance  that 
it  should  be.  They  unite  very  quickly,  even  when  it  is  impossible  to 
secure  perfect  quietude. 

Fractures  of  the  cartilages  unite  by  bone,  as  has  been  already  ex- 
plained when  speaking  of  fractures  of  the  cartilages  in  general. 

In  order  to  restrain  the  action  of  the  ribs,  the  thorax  should  bo 
enclosed  with  a  broad  band,  or  with  successive  turns  of  a  roller ;  but 
if,  as  sometimes  happens,  the  bandage  increases  the  pain,  it  should  be 
omitted.  It  may  be  necessary  to  employ  opiates  in  moderate  doses  to 
lessen  the  acuteness  of  the  pain. 

If  the  fracture  is  compound  and  comminuted,  the  small  fragments 
should  be  removed  with  a  pair  of  forceps,  or  at  least  raised  sufficiently 
to  prevent  their  projection  toward  the  pleural  cavity. 

It  is  seldom,  even  in  gunshot  fractures,  that  the  intercostal  artery 
bleeds  sufficiently  to  require  a  ligature ;  but  in  case  the  haemorrhage 
from  this  source  is  alarming,  and  the  artery  cannot  be  tied  in  the  usual 
way,  or  its  bleeding  be  arrested  by  digital  compression,  it  will  be  proper 
to  cast  a  ligature  around  the  entire  rib  on  the  side  of  the  fracture 
nearest  the  spine,  or  even,  in  some  cases,  to  exsect  a  portion  of  the  rib 
\n  order  to  reach  and  secure  the  bleeding  vessel. 

A  moderate  emphysema  is  quite  common  in  connection  wth  both 
simple  and  compound  fractures  of  the  ribs,  and  generally  den  ^nds  nc 
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special  atteution,  since  in  most  cases  it  disappears  spontaneooslj  in  two 
or  three  weeks.  In  case  it  becomes  very  extensive  it  may  be  necessary 
to  make  an  incision,  or  to  open  the  wound  down  to  the  point  of  frac- 
tore,  in  order  that  the  air  may  escape  freely  from  within  outwards. 

Fractures  of  the  Olovlcleb 

The  clavicle  is  only  very  rarely  broken  near  its  sternal  extremity.  Id 
most  of  the  cases  of  fracture  at  this  point  which  I  have  seen,  the 
displacement  has  been  slight  and  a  good  union  has  been  easily  obtained. 
Fractures  near  the  acromial  end  are  somewhat  more  common ;  and  in 
these  cases  the  outer  fragment  falls  a  little,  but  the  broken  ends  do  not 
overlap,  so  that  it  is  not  found  very  difficult  to  secure  a  good  result. 
In  children  the  fracture  of  the  clavicle  is  most  often  incomplete,  and 
takes  place  usually  near  the  middle  of  the  bone ;  and  in  these  cases, 
also,  it  is  usually  sufficient  to  support  the  arm  in  a  sling,  and,  with  a 
few  turns  of  a  roller,  to  secure  the  elbow  to  the  side  of  the  body.  If 
in  the  treatment  of  these  latter  accidents  it  is  found  impossible  at  first 
to  restore  the  bone  completely  to  line,  it  happens  eventually,  as  I  have 
already  explained  when  speaking  of  partial  fractures,  that  a  slow  and 
spontaneous  restoration  takes  place. 

In  a  vast  majority  of  the  cases  of  fracture  of  the  clavicle  in  adults, 
the  bone  gives  way  near  the  junction  of  the  outer  and  middle  thirds; 
and  in  these  cases  the  fracture  is  generally  quite  oblique.  This  is 
the  typical  fracture  of  the  clavicle,  and  the  one  which  has  hitherto 
given  the  surgeon  so  much  trouble.  The  clavicle  is,  of  all  the  long 
bones,  that  which  is  the  most  exposed  to  obsen^ation,  both  by  its 
position  and  by  the  small  amount  of  its  external  covering.  Surgeons 
have  therefore  been  more  desirous  to  obtain  a  perfect  result  in  the  case 
of  this  bone  than  of  any  other.  There  are  many  reasons,  however,  why 
a  failure  might  reasonably  be  expected.  The  fracture  is  abnost  uni- 
formly very  oblique ;  the  bone  is  much  curved  and  very  slender ;  no 
adequate  side  suppoits  can  be  applied ;  the  muscles  which  cause  the 
displacement  act  generally  at  a  considerable  angle  with  the  axis  of  the 
bone ;  they  are,  moreover,  large  and  powerful,  and  whatever  means  we 
employ  to  oppose  their  action  must  inevitably  bear  more  or  less  upon  the 
axillary  vessels  and  nerves. 

We  have  to  add,  that  no  form  of  apparatus  ever  yet  devised  has 
been  able  to  overcome  these  difficulties  completely  and  for  a  sufficient 
length  of  time  to  insure  a  perfect  union ;  and  that  if  we  are  fortunate 
enpugh  to  have,  now  and  then,  a  perfect  result,  it  has  been  because 
all  these  difficulties  did  not  happen  to  be  present  in  those  cases ;  and 
eonsidering  the  great  amount  of  inventive  skill  which  has  been  ex- 
pended upon  this  subject,  and  the  intinite  variety  of  plans  which  have 
been  suggested  and  practised,  we  ought  to  entertain  very  little  hope 
of  future  progress  in  this  direction. 
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Let  lis  nee,  however,  wnat  may  he  aceoinplialieti,  nr  what  w  to  he  the 
result  uf  a  (u>iiii>Ieto  faihire. 

Witen  the  clavicle  is  hi-oken  and 
"'■*■  completely  separated  at  that   point 

which  ha-s  alreatly  heen  stated  t<'  he 
the  usual  seat  of  fracture  in  the 
adult,  namely,  at  the  junction  of 
the  outer  and  middle  tliirds,  the 
Bltoulder  falls  downwards  and  a  little 
forwards,  and  is  at  the  same  time 
drawn  strongly  towards  the  side  of 
the  body.  The  outer  end  of  the 
sternal  fragment  is  also  more  or  loss 
lifted  by  the  action  of  the  steriio- 
clei do- mastoid  muBcIe.  Tlie  inner 
fragment  generally  lies  above  or 
in  front  <)f  the  outer  fragment,  over- 
lapping the  latter,  half  an  inch  or 
more,  lint  in  contact  with  it. 

A  sling,  in  any  of  the  various 
compieurnctureortbecUvicieat  juocUoDot modiiications  which  have  been  em- 
Si'.S™"".!^""'"'  "•— "~pl.O-e<i,  Kill  lit,  ,l>o  .l„„ilder,  and 
tliua  acconi])lish  the  first  indication 
of  treatment. 
The  forward  displacement,  depending  chiefly  upon  the  powerful  and 
preponderating  action  of  the  pectoralis  major  ami  minor,  is  seldom  very 
noticeable,  and,  if  permitted  to  remain,  would  hardly  he  regarded  in 
itself  as  a  deformity;  but  it  increases  the  overlapping,  and,  if  it 
were  possible  to  do  so,  ought  to  Ix:  remedied.  Tlie  truth  is,  however, 
that,  so  far  as  my  exjwrieiice  goes,  no  plans  of  treatment  whieJi 
permit  Uie  jmticnt  to  walk  or  sit,  are  able  to  overcome  the  tendency 
■tf  the  shoulder  to  fall  in  this  direction.  If  for  a  moment,  or  for  a 
feiir  hours,  they  have  seemed  to  hold  the  sliouldei-s  irell  back,  they 
liave  miifontdy  failed  to  maintain  them  in  this  position  after  tlie 
lapse  of  a  day  or  two..  It  is  only,  then,  by  placinjj  the  patient  upon  liis 
Iiack.  uiKiii  a  hard  mattress,  that  the  intiication  can  lie  completely  ful- 
fille<l;  in  which  ]>osition  tlie  weight  of  the  shonldei-s  will  aid  in  the 
restoration,  while  at  the  same  time  the  angle  of  the  scapula,  in  contact 
with  the  mattress,  is  pressed  forwards  against  the  back  of  the  chest,  ami 
the  glenoid  cavity  with  the  head  of  the  bnuients  is  tilted  backwards. 

The  overlapping  or  the  displacement  in  the  direction  of  the  axis  of 
the  Iwne  is  the  remaining  source  of  defonnity,  and  gives  rise  to  the 
remaining  indication  of  ti^-atnient.  namely,  to  carry  the  shoulder  directly 
(nitwards,  or  away  from  tlie  liodj';  and  this  ia  what  sui-geons  have 
hitherto  found  it  imjKjssible  to  do,  either  by  posture  or  mechanical  con- 
trivance, except  in  rare  cases.      It  is  true,  however,  that  niauj-  bi-oken 
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clavicles  unite  without  any  actual  defonuitjf  uuder  my  own  maiiagemeni, 
and  under  the  inanugeiueiit  of  otlitT  surgeons,  but  these  L*ases  were  not 
the  typical  fractures  whitih  we  are  now  emiBidering.  It  is  equally  true, 
also,  that  in  the  case  of  the  tj-pical  fracture  here  i-eferred  to,  a  iinion  is 
often  Rucompliahed  without  any  apparent  overlapping  or  other  deform- 
ity, for  the  reason  sometimes  that  the  amount  of  fat  covering  the  clav- 
icle prevents  its  observation,  or  the  fi-agmeots,  if  overlapped,  do  not 
project  toward  the  skin,  and  in  such  cases  nothing  but  a  very  careful 
nieasiu-enieut  would  detennine  the  existence  of  displacement. 

The  final  result,  tlien,  of  our  best  efforts  is  that  the  shoulder  is  restored 
tij  its  original  height,  perha]>a  a  little  inclined  forwards ;  the  fragments 
overlap  about  half  an  inch,  presenting  more  or  less  deformity,  acoord- 
ing  to  the  position  of  the  fragments  and  the  obesity  of  tlie  patient; 
and  in  this  position  they  unite  speedily,  giving  to  the  patient  aii  arm  as 
useful  as  l)efore.  In  men  this  overlap])ing  ib  a  matter  of  no  conse- 
quence, except  when  the  suspender,  oi'  the  belt  worn  by  the  soldier, 
chafes  upon  the  projecting  angle. 


Paralysis  of  the  arm  has  sometimes  resulted;  but  it  was  either  doe 
to  an  original  injury  of  some  portion  of  the  brachial  plexus,  or  to  the 
improper  use  of  an  axillary  pad. 

In   reference  to  r!n'   rnultittide  of  forms  of  appai-atua  which  have 
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bcea  employed,  I  shall  coutent  myself  by  saying  tliat  the  figure-of 
vi^ht  IB  inefficient;  the  cross  is  aimost  equally  inefficient,  difficult  tc 
niaiiittuii  iu  position,  and  cumlirous;  all  the  various  metliods  of  mak< 
ing  coonter-exteiision  in  the  axilla,  iiiuluding  the  axillary  pad,  are,  as  1 
have  before  stated,  inadequate  to  the  accomiilifilirnent  of  tlieir  purpose, 
«iid  dangerous ;  the  ajfparahis  immobile  is  oppressive ;  adhesiva 
plasters  applied  in  any  manner  about  the  chest  soon  loosen  ;  and,  in 
fiht>rt,  not  one  of  these  plans  <^>fFers  any  advantages  to  com)>ensate  foi 
their  inconveniences. 

The  method,  then,  which  attains  all  that  has  up  to  this  moment  been 
attained  by  any  other,  and  is  at  the  same  time  both  simple  and  safe, 
b,  fint,  a  tiling  passed  ander  the  elbovr  of  the  broken  limb,  and 
tied  ujittn  the  opposite  shoulder;  second,  an  axillary  pad  which  com- 
pletely fills  the  space  between  the  u}j]>er  part  of  the  arm  and  the  side 
of  the  ch^t,  but  which  is  not  so  thick  or  firm  as  to  constitute  a  ful- 
cmin ;  third,  a  bandage  to  secure  the  elbow  against  the  side  of  the  body. 
If,  iu  addition,  the  patient  be  laid  on  his  back  upon  a  firm  bed, 
with  his  head  snp|>ortod  by  a  pillow,  and  is  not  allowed  to  rise  or  to 
move,  there  will  bo  in  the  end  no  perceptible  defonnity  from  the  for- 
ward displacement  of  the  shoulders ;  but,  inasmuch  as  many  patients 
cannot  endure  confinement  npon  their  backs  in  bed,  and  to  moat 
I  pstient«  it  would  prove  exceedingly  irksome,  and  especially  since  tha 
^•dvaQtagee  to  be  gained  thereby  are  inconsiderable,  I  have  not 
dioiight  it  worth  while,  except  iu  a  few  cases  occurring  in  hospital 
practice,  to  adopt  this  plan  of  treatment. 


N 


F^aotnxei  of  ths  Soapula. 

When  the  body  of  the  scapula  is  broken,  the  fragments  should  bo  put 

rest  by  placing  the  forearm  in  a  sling,  and  securing  the  arm  to  the 
])u)y  by  a  few  turns  of  a  mller.  Fractures  of  the  acromion  process 
'^mtitide  of  the  junction  of  the  clavicle  with  the  scapula,  require  no 
treatment.  Fractures  of  this  process  through  tJie  acromio-clavicular 
uticiilation.  or  posterior  to  this  point,  are  to  be  treated  in  the  same 
inniiuer  sa  fractures  of  the  clavicle.  Fractures  of  the  eoracoid  process 
may  be  treated  by  plaeinij  the  hand  over  the  upper  portion  of  the  op- 
posite thoracic  wall,  and  securing  the  arm,  forearm,  and  hand  ij\  thos 
poaition  by  a  roller. 

Fractures  of  tlie  snrgical  neck  of  the  scapula  through  the  semilu 
iiu-  notch,  carrying  away  at  the  same  time  the  coracoid  process  and  the 
glenoid  cavity,  will  be  recognized  by  grasping  the  scapula  with  one 
band,  while  Uie  head  of  the  humerus  is  moved  with  the  other.  The 
treatment,  after  reduction,  consists  in  placing  a  pad  in  the  axilla,  and 
Kcming  tlie  arm  to  the  side  of  the  body  by  a  roller. 

All  of  the  fractures  mentioned  are  rare,  but  a  fracture  of  the  body 
It  more  frequent  than  cither  of  tlie  otlicrs. 
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Fractnrei  of  the  Bransnu. 

Fractures  at  the  anatomical  ueck,  separating  the  head  from  the 
tuberosities,  and  fractiu-es  of  the  greater  and  lesser  tuberoeitiee,  are  of 
rare  oct^urrence.     They  are  in  most  cases  the  resulte  of  direct  blows. 


and  tliey  are  not  usually  accompanied  with  much  displawiment.  Im- 
pacted fractures,  both  intra  and  extra  capsular,  are  also  unfreqnent 
The  surgical  neck  of  the  humerus  is,  however,  the  frequent  seat  of 
fracture,  especially  in  old  people  ;  and  in  this  case  it  is  often  broken  by 
80  slight  a  force  that  the  fragments  do  not  become  displaced ;  but  in 
general  the  lower  fragment  is  drawn  up  in  front,  towai-d  the  eoracoid 
process,  where  it  is  often  mistaken  for  the  head  of  the  humerws.  In 
children  we  occasionally  meet  witli  epiphyseal  separations  wliich 
resemble  fractures  of  tlio  surgical  neck. 

Fractures  of  the  shaft  near  its  middle  are  generally  quite  obliqne; 
and  if  the  fracture  is  just  abnve  the  insertion  of  the  deltoid,  the 
lower  fragment  is  apt  to  penetrate  the  soft  parts,  in  consequence  of  the 
violent  muscular  contraction  caused  by  the  sharp  points  of  the  bone. 

When  the  humerus  breaks  near  its  lower  end,  the  lower  fragment  is 
drawn  upwards  and  backwards  by  the  triceps. 

Fractures  of  eitlier  the  inner  or  outer  condyle  are  (common  in  chil- 
dren. Tlie  fragments  are  not  generally  much  displaced  unless  the 
fmcture  is  complicated  with  a  dislocation. 

Treatment. — All  fractures  of  this  l)ono,  except  those  at  or  near  Uie 
elbow-joint,  may  be  treated  ui>on  the  same  jtlan.  It  is  almost  or  quite 
impossible  to  maintain  extension  by  apparatus,  for  the  reason  that  the 
axilla  does  not  furnish  an  adequate  or  safe  ])oint  of  resistance  for  the 
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iMUcteiision.     A  ttligLt  overlapping  may,  tliereforo,  be  generally 
jpated,  but  it  is   nut  usually  such   a*  to   be   retiogTiized   except 
by   careful    ini-asurfiiieiit,   aud    i>ccaeioti6  no 
iimiTiiiug. 

The  fragmetiW  being  reduced  as  well  as  pos- 
Bible,  a  splint,  made  of  leather,  felt,  or  gam- 
shellac  cloth,  long  enough  to  extend  from 
alKiie  the  acromion  jtroccee  to  the  elbow-joint, 
must  be  applied  to  the  outside  of  the  arm, 
enclosing  abtmt  one-half  of  the  circninference 
of  the  linil).  Tins  should  be  moulded  and 
allowed  to  heconie  dry  and  hard  before  it  is 
seciii^'d  to  tlie  arm.  ^V  second  short  splint 
should  be  laid  on  tlie  inside  of  the  ann;  both 
of  these  splints,  oarefnlly  padded  and  cov- 
ered with  a  sack  of  woollen  c.lolb,  ai-e  then  M 
be  made  faet  to  the  arm  by  a  ixiller;  and 
finally,  the  forearm  being  Hexed  ni>i>ii  the 
puirrn  11 1^1  &o,i.p,       arm  and  RUspended  by  a  eling  patting  under 

oi™'«iiim^rat        """pi"^      (^g  wrist,  the  arm  must  be  secured  to  the  side 
of  the  body  by  a  6e|mrafe  roller. 
I  io  not  find  tt  necessary  to  apply  a  bandage  to  the  forearm  in  tliese 
caaee.    Ita  omi^ion   does  not   usually  result   in  oxlema  of  the  liinb 


Wo*  the  etlKiw-joint.  unless  the  rnller  endowing  the  arm-splints  is 
Mjieceesarily  tight ;  and  in  case  it  does  occur  when  the  rfiller  is  prop- 
erly applied,  a  few  days'  I'eat  iu  the  recumbent  i>0Bture  is  the  most 
convenient  remedv. 
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FractnreB  at  or  near  the  elbow-joint  are  more  difficult  of  manage- 
ment and  exact  great  care  and  attention  on  the  part  of  the  snif^n. 
The  forearm  should  be  placed  at  a  right  angle  with  the  hnmems  and 
maintained  in  this  position  by  a  right-angled  splint. 

After  a  thorough  trial  of  angular  splints  made  with  movable  joints^ 
of  wood,  pasteboard,  and  various  other  kinds  of  apparatus,  I  am  con- 
vinced that  a  thick  piece  of  gutta-percha,  moulded  to  the  back  and 
sides  of  the  arm,  elbow,  and  forearm,  will  give  the  most  satisfaction. 
When  it  can  be  obtained,  an  angular  splint  of  hard  felt,  previously 
moulded  upon  a  model,  will  answer  nearly  as  welL  Sole-leather,  if 
used,  must  be  cut  at  right  angles  and  applied  to  each  side  of  the  limb, 
since  it  cannot  be  made  to  double  smoothly  over  the  elbow  ujxm  its  pos- 
terior aspect  when  bent  at  a  right  angle ;  but  splints  applied  to  the 
sides  of  the  limb  are  not  managed  so  easily  as  when  applied  to  the 
back ;  and  they  are  particularly  inconvenient  when  laid  upon  the  front, 
where  most  of  the  swelling  usually  takes  place. 

The  gutta-percha  or  felt  splint,  covered  with  a  woollen  or  cotton 
sack,  is  first  secured  to  the  forearm  by  a  roller ;  and  then,  in  a  case  of 
fracture  of  the  humerus  above  the  condyles,  while  extension  is  made, 
the  upper  portion  of  the  splint  is  secured  to  the  arm  in  a  similar  man- 
ner. The  front  or  bend  of  the  elbow  should  alwavs  be  well  covered 
with  cotton  batting  before  enclosing  the  elbow-joint  in  the  turns  of  the 
poller. 

In  addition  to  the  danger  of  defonnity  from  displacement  in  these 
fractures,  there  is  added  the  danger  of  anchylosis ;  to  avoid  this  latter 
the  limb  must  be  removed  carefully  from  the  splint  as  soon  as  the 
swelling  has  in  some  measure  subsided — perhaps  as  early  as  the  tenth  or 
fourteenth  day — and  gently  flexed  and  extended  before  replacing  the 
splint.  If  the  fragments  are  not  found  to  be  disturbed  by  this  motion, 
the  same  may  be  repeated  daily  until  the  cure  is  accomplished.  This 
is  a  safe  and  judicious  measure  in  most  fractures  near  to  but  not  involv- 
ing joints ;  but  it  is  eminently  necessary  in  fractures  of  the  condyles, 
which,  in  nearly  all  cases,  have  been  found  to  implicate  more  or  less  the 
joint  surfaces  or  the  articular  ligaments.  In  these  cases  the  displace- 
ment, as  I  have  already  remarked,  is  generally  trivial ;  nor  is  it  usually 
increased  by  removing  the  splints  and  flexing  or  extending  the  limb 
moderately.  If  it  were  increased,  it  must  be  imderstood  that  anchy 
losis  is  a  much  more  serious  result  than  displacement.  I  have  seen  a 
condyle  displaced  a  little  without  perceptible  deformity,  and  I  have 
seen  complete  non-union  of  a  condyle  without  the  slightest  imperfec- 
tion in  the  motions  or  strength  of  the  limb.  It  has,  therefore,  often 
presented  itself  as  a  serious  question,  whether  we  would  not  do  better, 
in  most  of  the^e  cases  of  broken  condyles,  if  we  never  employed  a 
splint  at  any  period  of  the  treatment. 

The  lower  epiphysis  is  occasionally  separated  in  children,  but  so 
rarely  that  I  have  never  met  with  this  accident  in  my  own  practice.     In 


FBAGTUB£S   OF   THE  BADIUS.  260 

cw  it  were  to  occur,  the  treatment  would  be  the  saoue  as  for  a  fracture 
occurring  in  the  region  of  the  elbow. 

Abii-union  occurs  more  frequently  in  the  case  of  the  humerus  than  in 

^e  case  of  any  other  long  bone  in  the  body,  excepting  the  femur  when 

broken  within  its  capsule.     I  believe  the  explanation  of  this  fact  is  to 

^  found  in  the  peculiar  motion  to  which  the  fragments  are  subjected 

uuring  treatment, — a  motion  of  the  fragments  to  and  from  each  other 

"*the  effect  of  which  I  have  fully  stated  in  my  general  remarks  on 

"*o   causes  of  delayed  union.     The  forearm  being  placed  at  a  right 

*^^le  with  the  arm,  either  with  or  without  a  splint  to  retain  it  in  th^** 

position,  soon  becomes  stiff,  or  paiiially  anchylosed  at  the  elbow-joint ; 

'^oen  this  has  occurred,  whatever  motion  is  inflicted  upon  the  forearm 

^  conveyed  directly  to  the  point  of  fracture,  and,  as  the  elbow  is  held  at 

*  fixed  point  by  the  splint  or  sling,  the  upper  end  of  the  lower  frag- 

"^^nt  will  be  carried  forwards  and  backwards. 

I  have  therefore  been  able  in  several  instances  to  hasten  consolidation 

» 

*^*^  cases  of  delayed  union,  by  putting  the  arm  and  forearm  in  a  straight 
tK:)6ition  beside  the  body  and  then  applying  a  splint  long  enough  to 
^^tend  from  the  shoulder  to  the  hand.  When  this  is  done,  whatever 
*^otion  occurs  at  the  point  of  fracture  will  be  a  motion  upon  this  point 
^a  upon  a  pivot,  which  is  much  less  apt  to  prevent  union ;  or  there  may 
l>e  no  motion  at  all  except  what  occurs  in  the  shoulder-joint. 

Other  reasons  have  been  assigned  for  the  frequency  of  non-union,  or 
of  ligamentous  union  in  this  bone,  but  none  of  them  have  seemed  satis- 
factory ;  while  experience  has  furnished  me  some  very  substantial  evi- 
dence of  the  correctness  of  the  theory  which  I  now  offer. 

In  case  this  bone  refuses  finally  to  unite,  we  ought  to  attempt  to  bring 
about  union,  first,  by  perforation,  as  has  been  explained  m  the  section  on 
delayed  and  non-union ;  but  I  have  succeeded  most  often  here  by  re- 
section— ^that  is,  by  expoeing  the  point  of  fracture,  sawing  or  cutting 
off  the  ends  of  the  bones,  and  then  securing  them  firmly  in  contact  by 
«tout  iron  or  silver  wire.  As  a  splint  to  support  the  arm  and  maintain 
perfect  quietude  after  this  operation,  I  consider  gutta-percha  indis- 
pensable. It  nmst  enclose  the  limb  from  the  shoulder  to  the  hand. 
The  wire  will  sometimes  escape  spontaneously.  If  it  does  not,  it 
should  be  allowed  to  remain  at  least  four  or  six  months  after  the  (u>n- 
solidation  is  effected. 

Fractorei  of  the  Radius. 

The  radim  alone  is  seldom  broken  except  near  its  lower  end.  Oc- 
sasionaUy,  however,  this  accident  occurs  in  its  middle  portion,  and  still 
more  rarely  near  its  head. 

A  fracture  anywhere  in  the  middle  portion  is  easily  recognized; 
and  is  to  be  treated  in  the  same  manner  as  will  hereafter  be  directed 
for  a  fracture  of  both  radius  and  ulna. 
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A  fracture  of  the  neck  above  tbe  tubercle  may  be  mistaken  for  ^ 
dislocation  of  the  head  of  tlie  radiiiB  forwards,  siuce  the  lower  fragment, 
will  be  drawn  forwards  by  the  action  of  the  biceps.  It  will  be  nioefc 
easily  replaced  while  the  forearm  is  Hexed  upon  the  arm;  and  it  miiE^ 
be  retained  in  place  by  a  right-angled  splint  applied  to  the  back  of  th^ 
arm  and  forearm,  and  by  a  comprese  placed  a  little  below  the  insertioi-. 
of  tlie  biceps  and  held  in  poaition  by  a  roller. 

Collea'  Fracture. — The  fracture  immediately  above  the  lower  enc^ 
of  the  radius,  generally  known  as  Colles'  fracture,  has  been  the  subjei^a 
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of  much  study,  but  surgeons  are  not  yet  fully  agreed  as  to  its  precise 
character.  It  is  the  reaidt,  nsiially,  of  a  fall  upon  the  palm  of  the  hand, 
and  is  characterized  by  the  usual  signs  of  fracture,  and  by  a  deformity 
ill  which  some  writers  have  detected  a  resemblance  to  a  silver  forL 
The  lower  fragment,  including  tlie  carpal  bones,  is 
tilted  backwards,  the  hand  inclines  a  little  to  the 
radial  side,  and  the  fingers  are  in  general  slightly 
flexed. 

The  point  at  which  the  fracture  occurs  is  usually 
from  half  an  inch  to  one  inch  above  the  lower  end  of 
the  bone. 

According  to  VoUeniier  the  fracture  is  generally 
transverse,  both  in  ita  auten>poeterior  and  lateral  di- 
rection. Robert  Smitli  has  noticed  that  the  lower 
fragment  is  in  most  cases  simply  tilted  backwards, 
the  broken  ends  not  being  completely  displaced  from 
each  other;  there  is  usually  little  or  no  impaction, 
nor  is  the  iipjier  end  of  the  lower  fragment  drawn 
towards  the  ulna  by  the  pronator  quadratus,  as  has 
been  generally  believed,  but  the  lower  end  of  the 
lower  fragment  is  thmwn  backwards,  with  little  or  "ii^Si! 

no  displacement  at  the  point  of  fracture. 

Others  maintain  that  in  addition  to  this  general  displacement  of  the 
lower  fragment,  it  generally  suffers  a  comminution. 

Prof.  Moore,  of  Rochester,  believes  that  in  most  cases  there  is  added 
a  tnie  luxation  of  the  lower  end  of  the  ulna ;  and  that  the  chief  ob- 
stacle to  the  reduction  is  the  entanglement  of  the  ulns  in  the  annular 
ligament. 
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It  16  my  belief  that  in  a  majority  of  cases  there  is  only  a  tilting  back- 
wards of  the  lower  fragment ;  that  in  a  nmiority  of  examples  the  lower 
{ragment  is  comminuted ;  that  in  a  few  cases  it  is  impacted,  with  or 
Hithout  comminution;   and  that  it  happens  now  and  then,  yet  very 
seldom  indeed,  that  the  lower  fragment  is  completely  displaced  back- 
wards, so  that  the  broken  ends  no  longer  rest  upon  each  other.     There 
<^an  be  no  question,  also,  that  the  peculiar  form  of  displacement  or  dis- 
location of  the  lower  end  of  the  ulna,  in  which  the  ulna  becomes 
caught  and  detained  under  the  annular  ligament,  constitutes  in  a  few 
cases  the  chief  obstacle  to  reduction,  especially  when  the  accident  has 
been  occasioned  by  a  fall  from  a  great  height  and  unusual  force  has 
been  applied  against  the  palm  of  the  hand* 

In  addition  to  the  fracture  there  is  associated,  in  probably  every 
<^a&e,  a  stretching  of  the  ligaments  about  the  joint,  or  what  is  usually 
<ienominated  a  sprain ;  especially  is  the  radio-ulnar  ligament  apt  to 
suffer  laceration,  aud  occasionally,  also,  the  styloid  process  of  the  ulna 
^  broken. 

^Reduction  is  accomplished  in  most  cases  with  ease  by  simply  pressing 
^^  lower  fragment  forcibly  forwards.  If,  however,  complete  dis- 
placement exists,  or  if  there  is  impaction,  it  will  be  requisite  to  employ 
Extension.  If  the  ulna  is  displaced  and  caught  in  the  annular  ligament, 
^^ctension  with  circumduction  will  facilitate  the  restoration  of  both  the 
^*^adius  and  ulna  to  position. 

A  very  common  result  of  treatment  in  Colles'  fracture  is,  that 
^e  hand  remains  slightly  deflected  to  the  radial  side,  and  the  carpus^ 
Including  the  lower  fragment,  inclines  a  little  backwards.  So  far  as  the 
tailing  of  the  hand  to  the  radial  side  is  concerned,  I  am  confident  tliat 
it  is  often  due  to  the  rupture  of  the  radio-ulnar  ligament,  which  allows 
the  lower  end  of  the  ulna  to  project  to  the  ulnar  side.  .  Imperfect  res- 
toration of  the  lower  fragment  to  its  original  position  is  responsible  for 
the  remainder  of  the  deformity;  yet  the  utmost  skill  and  attention 
cannot  always  prevent  its  occurrence. 

Another  result,  which  is  much  the  most  serious,  but  which  has 
hitherto  received  too  little  attention,  is  prolonged  and  sometimes  per 
manent  stiffness  of  the  joint 

In  the  treatment  of  this  fracture  the  following  indications  are  most 
prominent:  first,  to  reduce  the  fracture;  second,  to  maintain  the 
lower  fragment  in  position  by  pressure  applied  to  its  posterior  or 
dorsal  surface ;  third,  to  allow  to  the  wrist-joint,  throughout  the  whole 
of  the  treatment,  as  much  motion  as  is  consistent  with  the  retention  of 
the  fragments  in  place. 

The  manner  of  reducing  the  fracture  has  already  been  stated.  The 
pressure  required  to  maintain  the  fragment  in  place  will  be  best  applied 
to  the  dorsal  surface  of  the  lower  fragment  by  a  firm  dorsal  splint,  con- 
structed from  the  lid  of  a  cigar-box,  or  from  a  shingle  of  the  width  of  the 
widest  part  of  the  forearm,  and  long  enough  to  extend  from  the  elbow 
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to  the  middle  of  the  carptiB.  Thie  splint  bIiouM  be  eiicloaed  in  a  cotton 
or  flannel  sack,  and  partially  filled,  on  the  eide  of  the  aplint  which  ig 
to  lie  a^aiuet  the  arm,  with  cotton  batting,  and  before  closing  the  eudd 
of  the  sack  a  portion  of  the  cotton  batting  ehould  be  massed  at  the  lower 
end  of  the  splint  so  as  to  form  a  heavy  pad.  This  aingle  splint,  thus  con- 
structed, will  in  most  cases  answer  the  second  indication  as  ctniipletely 
as  it  can  be  answei-ed  by  any  other  method.  (.Icnerally,  liowe\"cr,  L 
advise  the  addition  of  a  second  or  palmar  >^plint,  for  the  reason  that  tw» 
splints  are  more  easily  kept  in  place  tlian  one.  They  give  to  each  other- 
mutnal  support. 

The  palmar  splint  may  be  formed  of  the  same  materials,  prepared 
in  the  same  manner  as  the  dorsal,  and  of  sufHcient  length  to  extvcii 
from  the  bend  of  the  elbow,  when  the  forearm  is  flexed  at  a  right  angle, 
to  tlie  middle  of  the  carpal  bones ;  bnt  in  the  case  of  the  palmar  splint 
the  cotton  wadding  must  be  crowded  away  instead  of  being  inaeeed 
opposite  the  louver  fragment.  Tliese  two  splints  are  now  to  be  secnred 
in  place  by  a  few  turns  of  a  roller,  and  the  foreamt  suspended  in  i 
sling. 

This  is  essentially  the  method  now  almost  universally  practised  by 
.  the  surgeons  of  Bellevnie  Hospital.  No  one  here  thinks  of  using  anyof 
the  forms  of  the  pistol-shaped  splint,  so  iimch  extolled  upon  certain 
theoretical  grounds  by  various  surgeons  bolli  at  home  and  aliroad.  The 
indication  of  treatment  for  which  it  is  especially  claimed  to  be  useful 
does  not  often  exist,  namely,  impaction  or  overlapping ;  and,  when  it 
does  exist,  this  splint  is  totally  inadequate  to  accom|)Iish  the  end  pru- 
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If  the  snigeon  for  any  reason,  however,  chooses  to  employ  it,  he  will 
have  only  to  extend  his  palmar  splint  obliquely  from  the  wrist  to  the 
metacari«j  phalangeal  articulation,  padding  it  carefully  in  the  palm  of 
the  hand  to  fit  the  various  irregularities  of  surface,  aa  shown  in  the 
accompanying  illustration.  In  the  illustration,  intended  to  represent 
tlio  di-ciising  applied  and  complete,  the  sling  is  omitted,  for  the  pnrpOM 
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of  showing  with  more  precision  Ae  form  and  extent  of  the  dorsal 

pplint. 
The  tliird  indication,  namely,  to  prevent  anchylosis,  is  to  be  accom- 

ph'shed  by  moving  the  joint  daily,  or  at  least  from  a  very  early  period, 

until  tlie  cure  is  completed.  In  case  the  palmar  splint  is  extended 
to  the  metacarpo-phalangeal  articulation,  the  portion  of  the  bandage 
W'liich  confines  the  hand  will  have  to  be  removed  temporarily  in  order 
to  give  motion  to  the  wrist-joint. 

As  first  taught  by  Barton,  a  fracture  of  the  lower  end  of  the  radius 

wmetimes  takes  place  in  which  the  posterior  lip  only  of  the  radms  is 

^foken  off;  the  signs  of  which  accident  are  very  much  like  those  of  a 

Colles'  fracture.     If  it  does  occur,  the  treatment  will  be  the  same  as  for 

•  CoUes'  fracture. 

Fraotnrei  of  the  Ulna* 

I^ractures  of  the  Olecranon  Process  of  the  Ulna  are  generally 
^casioned  by  direct  blows,  such  as  a  fall  upon  the  elbow.  Malgaigne 
thought  it  was  sometimes  broken  by  muscular  action  alone. 

In  several  cases  that  have  come  under  my  notice,  the  fragments  were 
o*xly  slightly  separated  from  each  other,  so  that  crepitus  was  easily  pro- 
duced ;  but  generally  the  process  is 
^^'  ^'  drawn  more   or  less    forcibly  from 

the  shaft  by  tlie  action  of  the  triceps. 
It  is  probable  that  differences  in  this 
regard  are  due  to  the  leas  or  greater 
laceration  of  the  ajwueurotic  expan- 
sion of  the  triceps,  of  the  ligaments, 
and  of  the  capsule. 

Although  the  displacement  may  be 
inconsiderable,  the   fragments   unite 

FracAiireafiheoiecnmonProoe-.  &lmoBt  Constantly  by  ligament.     If 

the  ligament  does  not  exceed  half  an 
inch  in  length,  the  ability  to  extend  the  arm  is  not  sensibly  diminished, 
nnless,  indeed,  some  anchylosis  shall  have  taken  place. 

In  treating  this  fracture,  the  forearm  should  be  made  straight  upon 
the  ann,  so  as  to  relax  the  triceps ;  and  the  upper  fragment  must  be 
retained  in  place  by  a  roller  applied  obliquely  across  the  back  and  front 
of  the  arm,  while  the  straight  position  is  maintained  by  a  splint.  Du- 
vemey,  Desault,  Sir  Astley  Cooper,  Boyer,  and  indeed  most  surgeons^ 
reconmiend  that  this  bandage  or  roller  shall  be  applied  directly  to  the 
limb  in  its  wliole  circumference,  and  that  the  splint  shall  be  placed 
above  the  l>andage.  Tliis  method  lias  no  advantages,  and  is  objection- 
able as  increasing  the  danger  of  strangulating  the  Umb. 

My  own  mode  of  dressing  is  as  follows:    A  light  wooden,  or  gum- 
shellac  cloth  splint  is  constructed,  long  enough  to  extend  from  about 
18 
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to  the  middle  of  the  carpus.  Tliia  ephnt  ehould  be  enclosed  in  a  eottim 
or  flannel  suck,  and  partially  filled,  on  the  side  of  tlie  splint  which  is 
to  lie  against  the  ann,  with  cotton  batting,  and  before  closing  the  ends 
of  the  sack  a  portion  of  tiie  cotton  batting  should  be  niafised  at  the  lower 
end  of  the  splint  so  as  b.)  form  a  heavy  pad.  This  single  splint,  thus  coii- 
Btrncted,  will  in  most  cases  answer  the  second  indication  as  completely 
as  it  can  be  answered  by  any  other  method,  tienerally,  however,  I 
advise  tbe  addition  of  a  second  or  palmar  splint,  for  the  reason  that  two 
splints  ai-e  more  easily  kept  in  place  than  one.  They  give  to  each  othei 
mutual  siipjMrt. 

The  pahnar  splint  may  be  formed  of  the  same  materials,  prepared 
in  tlie  same  maimer  as  the  dorsal,  and  of  suflicient  length  to  extend 
from  the  beud  of  the  elbow,  when  the  forearm  is  Hexed  at  a  right  angle, 
to  the  middle  of  the  carpal  bones ;  but  in  the  case  of  the  palmar  eptiiil 
tlie  cotton  wadding  must  be  crowded  away  instead  of  being  uiaeeed 
opposite  the  lower  fragment.  These  two  splints  are  now  to  be  secured 
ill  place  by  a  few  turns  of  a  roller,  and  the  forearm  siisjieudetl  iu  i 
sling. 

This  is  essentially  the  method  now  almost  universally  practised  by 
the  surgeons  of  Bclle\-ue  Hospital,  No  one  here  thinks  of  using  anyof 
the  forms  of  the  pistol-shaped  splint,  so  nmcli  extolled  ujxtn  certain 
tlieoretieal  grounds  by  various  surgeons  both  at  home  and  abroad.  The 
indication  of  treatment  for  which  it  is  especially  claimed  to  be  useful 
does  not  often  exist,  namely,  impaction  or  overlapping ;  and,  when  it 
does  exist,  this  sphiit  is  totally  inadequate  to  accomplish  the  end  pro- 
posed. 
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If  the  surgeon  for  any  reason,  liowever,  chooses  to  employ  it,  he  will 
have  only  to  (.-xtend  his  imliiiat-  splint  ol)liquely  from  the  wrist  to  tbe 
mcta<;arpo  phalangeal  articulation,  paddhig  it  carefully  hi  the  iialmof 
the  lian<l  to  lit  the  various  irregularities  of  surface,  as  shown  in  the 
a(;conipanying  illusti-ation.  In  the  illustration,  intended  to  represent 
tbe  dressing  applied  aud  complete,  the  sling  is  omitted,  for  the  purpoM 
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of  showing  with  more  precision  Ae  form  and  extent  of  the  dorsal 
splint 

The  third  indication,  namely,  to  prevent  anchylosis,  is  to  be  accom- 
plished by  moving  the  joint  daily,  or  at  least  from  a  very  early  period, 
until  the  cure  is  completed.  In  case  the  palmar  splint  is  extended 
to  the  metacarpo-phalangeal  articulation,  the  portion  of  the  bandage 
which  confines  the  hand  will  have  to  be  removed  temporarily  in  order 
to  give  motion  to  the  wrist-joint. 

As  first  taught  by  Barton^  a  fracture  of  the  lower  end  of  the  radius 
sometimes  takes  place  in  which  the  posterior  lip  only  of  the  radius  is 
broken  off;  the  signs  of  which  accident  are  very  much  like  those  of  a 
CoUea'  fracture.  If  it  does  occur,  the  treatment  will  be  the  same  as  for 
a  Uolles'  fracture. 

Fraotnrei  of  the  Ulna* 

Fractures  of  the  Olecranon  Process  of  the  Ulna  are  generally 
occasioned  by  direct  blows,  such  as  a  fall  upon  the  elbow.  Malgaigne 
thought  it  was  sometimes  broken  by  muscular  action  alone. 

In  several  cases  that  have  come  under  my  notice,  the  fragments  were 
only  slightly  separated  from  each  other,  so  that  crepitus  was  easily  pro- 
duced ;  but  generally  the  process  is 
^^'  ^'  drawn  more   or  less    forcibly   from 

the  shaft  by  the  action  of  the  triceps. 
It  is  probable  that  differences  in  this 
regard  are  due  to  the  \em  or  greater 
laceration  of  the  aponeurotic  expan- 
sion of  the  triceps,  of  the  ligaments, 
and  of  the  capsule. 

Although  the  displacement  may  be 
inconsiderable,  the  fragments   unite 

Frwtiw  of  the  Olecranon  Prooe-.  almost  Constantly  by  ligament.     If 

the  ligament  does  not  exceed  half  an 
inch  in  length,  the  ability  to  extend  the  arm  is  not  sensibly  diminished, 
^uless,  indeed,  some  anchylosis  shall  have  taken  place. 

hi  treating  this  fracture,  the  forearm  should  be  made  straight  upon 
4e  ann,  so  as  to  relax  the  triceps ;  and  the  upper  fragment  must  be 
stained  in  place  by  a  roller  applied  obliquely  across  the  back  and  front 
^f  the  arm,  while  the  straight  position  is  maintained  by  a  splint.  Du- 
vemey,  Desault,  Sir  Astley  Coo]^er,  Boyer,  and  indeed  most  surgeons^ 
^^»mniend  that  this  bandage  or  roller  shall  be  applied  directly  to  the 
Ijnih  in  its  whole  circumference,  and  that  the  splint  shall  be  placed 
al)ove  the  bandage.  This  method  has  no  advantages,  and  is  objection- 
able as  increasing  the  danger  of  strangulating  the  limb. 

My  own  mode  of  dressing  is  as  follows:    A  hght  wooden,  or  gum- 
shellac  clotli  splint  is  constructed,  long  enough  to  extend  from  about 
18 


27!i  FEACTDRE3    OK   THE   RADIUS. 

to  the  middle  of  the  carpus.  This  epliut  Bliould  be  eiicloeed  in  a  cotton 
or  flannel  Back,  and  partially  filled,  on  the  side  of  tlie  splint  which  is 
to  lie  a<^iiist  the  arm,  with  cotton  batting,  and  before  closing  the  ends 
of  the  sack  a  portion  of  the  cotton  batting  t>hoiild  be  massed  at  the  lower 
end  of  the  splint  si;  as  to  form  a  heavy  pad.  This  single  splint,  thus  con- 
Btnicted,  will  in  most  cases  answer  the  Becond  indication  as  coiupletelv 
as  it  can  be  answered  by  any  other  method,  (k-iieraUy,  however,  I 
addse  the  addition  of  a  second  or  palmar  splint,  for  the  i-eason  tliat  twc 
splints  are  more  easily  kept  in  place  than  one.  They  give  to  each  othei 
iiuitnal  Biipjxirt. 

The  palmar  splint  may  be  formed  of  the  same  materials,  prei>are*l 
in  the  same  manner  as  the  dorsal,  and  of  sufiicient  length  to  extent] 
from  the  bend  of  the  elbow,  when  the  forearm  is  Hexed  at  a  right  angle 
to  the  middle  of  tlie  carpal  bones ;  but  in  tlie  (.-ase  of  the  palmar  splint 
the  cotton  wadding  must  be  crowded  away  instead  of  being  massetl 
opposite  the  lower  fragment.  These  two  sjtlintB  are  now  to  be  secured 
in  place  by  a  few  turns  of  a  roller,  and  tlie  foreann  suspended  iua 
sling. 

This  is  essentially  the  method  now  almost  universally  practised  by 
the  surgeons  of  Kellevnie  Hospital.  Ko  one  here  tliinks  of  using  anyof 
the  forms  of  the  pistol-shaped  splint,  bo  nmch  extolled  upon  certain 
theoretical  grounds  by  various  surgeons  hotli  at  home  and  abroad.  The 
indication  of  treatment  for  which  it  is  especially  claimed  to  be  useful 
does  not  often  exist,  namely,  impaction  or  overlapping ;  and,  when  it 
does  exist,  this  splint  is  totally  inadequate  to  accomplish  the  eud  pro- 
posed. 


SreulnK  applied  for  ■  CollM'  PncaatL,    (EUh 

If  the  Burgeon  for  any  reHson,  however,  chooses  to  employ  it,  he  will 
have  only  t<>  i-xtend  hi>*  pabnar  splint  obliquely  from  tlie  wrist  to  the 
metacaqio  phalangeal  articulation,  i>adding  it  carefully  in  the  palm  of 
the  hand  to  fit  the  various  irregularities  of  surface,  as  shown  in  the 
accompanjing  illustration.  In  the  illustration,  intended  to  represent 
the  dre^ising  applied  and  complete,  the  shng  is  omitted,  for  the  purpose 
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of  showing  with  more  precision  the  form  and  extent  of  the  dorsal 
tiplint. 

The  third  indication,  namely,  to  prevent  anchylosis,  is  to  be  accom- 
}»lished  by  moving  the  joint  daily,  or  at  least  from  a  very  early  period, 
uutil  the  cure  is  completed.  In  case  the  palmar  splint  is  extended 
to  the  metacarpo-phalangeal  articulation,  the  portion  of  the  bandage 
which  confines  the  hand  will  have  to  be  removed  temporarily  in  order 
to  give  motion  to  the  wrist-joint. 

As  first  taught  by  Barton,  a  fracture  of  the  lower  end  of  the  radius 
sometimes  takes  place  in  which  the  posterior  lip  only  of  the  radms  id 
broken  off;  the  signs  of  which  accident  are  very  much  like  those  of  a 
Colles'  fracture.  If  it  does  occur,  the  treatment  will  be  the  same  as  for 
a  Colles'  fracture. 


Pig.  TT. 


Fnoturei  of  the  Ulna. 

Fractures  of  the  Olecranon  Prooess  of  the  Ulna  are  generally 
occasioned  )>y  direct  blows,  such  as  a  fall  upon  the  elbow.  Malgaigne 
thought  it  was  sometimes  broken  by  muscular  action  alone. 

Id  several  cases  that  have  come  under  my  notice,  the  fragments  were 
only  slightly  separated  from  each  other,  so  that  crepitus  was  easily  pro- 
duced ;  but  generally  the  process  iB 
drawn  more  or  less  forcibly  from 
the  shaft  l)y  the  action  of  the  triceps. 
It  is  probal)le  that  differences  in  this 
regard  are  due  to  the  \em  or  greater 
laceration  of  the  ajxineurotic  expan- 
sion of  tlie  triceps,  of  the  ligaments, 
and  of  the  ca}:>6ule. 

Although  the  displacement  may  be 

inconsiderable,  the  fi*agments   unite 

almost  constantly   by  ligament.     If 

the  ligament  does  not  exceed  half  an 

inch  in  length,  the  ability  to  extend  the  arm  is  not  sensibly  diminished, 

unless,  indeed,  mme  anchylosis  shall  have  taken  place. 

In  treating  this  fracture,  the  forearm  should  be  made  sti-aight  upon 
the  ann,  so  aA  to  relax  the  triceps ;  and  tlie  upi>er  fragment  must  be 
Gained  in  place  by  a  roller  api)lied  obliquely  aci-oss  the  back  and  front 
f>f  the  arm,  while  the  straiglit  position  is  maintained  by  a  splint.  Du- 
^eniey,  Desault,  Sir  Astley  Coo]>er,  Boyer,  and  indeed  most  surgeons, 
f^mnnend  that  this  bandage  or  roller  shall  be  applied  directly  to  the 
'"nil  in  its  whole  circumference,  and  that  the  splint  shall  be  placed 
^•><»ve  the  bandage.  This  method  has  no  advantages,  and  is  objection- 
able as  increasing  the  danger  of  strangulating  the  limb. 

My  own  mode  of  dressing  is  as  follows:    A  light  wooden,  or  gum- 
BlftUac  cloth  splint  is  constructed,  long  enough  to  extend  from  about 
18 


F^tdare  of  the  Olecranon  Prooen. 
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to  the  middle  of  the  carpus.  This  splint  should  be  envloeed  in  a  eottim 
or  flannel  saclc,  and  partially  flUed,  on  the  side  of  the  splint  which  is 
to  lie  against  the  arm,  with  cotton  batting,  and  before  closing  the  ends 
of  the  sack  a  portion  of  the  cotton  batting  should  be  massed  at  the  lower 
end  of  the  splint  so  as  to  form  a  heavy  pad.  This  single  splint,  thus  con- 
structed, will  ill  most  cases  answer  the  second  indication  as  trompletely 
as  it  can  be  answered  by  any  other  method.  Generally,  however,  I 
advise  tlie  addition  of  a  second  or  palmar  splint,  for  the  reason  tliat  two 
splints  are  more  easily  kept  in  place  than  one.  They  give  to  each  other 
mutual  support. 

The  palmar  splint  may  be  formed  of  the  same  materials,  prepared 
in  the  same  maimer  as  tlie  dorsal,  and  of  sufiicient  length  to  extend 
from  the  bend  of  the  elbow,  when  the  forearm  is  flexed  at  a  right  angle, 
to  the  middle  of  the  carpal  bones ;  but  in  the  case  of  the  palmar  splint 
the  cotton  wadding  must  be  crowded  away  instead  of  being  massed 
opposite  the  lower  fragment.  Tliese  two  splints  are  now  to  be  secured 
in  place  by  a  few  turns  of  a  roller,  and  the  forearm  suspended  ui  a 
sliHg. 

This  is  essentially  the  method  now  almost  universally  practised  by 
the  surgeons  of  Belle\-ue  Hospital.  Ko  one  here  tlitnks  of  using  any  of 
the  forms  of  the  pistol-shaped  splint,  so  nmch  extolled  upon  certain 
theoretical  grounds  by  various  surgeons  both  at  home  and  abroad.  The 
indication  of  treatment  for  which  it  is  especially  claimed  to  be  useful 
does  not  often  exist,  namely,  impaction  or  overlapping ;  and,  when  it 
does  exist,  this  splint  is  totally  inadequate  to  accomplish  the  end  pro- 
posed. 


baiwd  Splint  for  Collet'  Fmctnre. 


If  the  surgeon  for  any  reason,  however,  chooses  to  employ  it,  he  will 
have  oidy  to  extend  his  palmar  splint  obliquely  from  the  wrist  to  the 
metacarpcj  phalangeal  articulation,  padding  it  carefully  in  the  palm  of 
the  hand  to  fit  the  varifnis  irregularities  of  surface,  as  shown  in  the 
acTOnipanj-ing  illusti-atinn.  In  the  illustration,  intended  to  represent 
tlic  drpssing  a|i)>lied  and  complete,  the  sling  is  omitted,  fur  the  purpose 
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of  showing  with  mun?  iirecUioti  Hie  f'lrni  ami  i-xtciit  of  the  dofsal 
splint. 

The  tliird  iiidieatinn,  namely,  to  ppevciit.  aiiL-hvlo&is,  is  m  be  accoiii- 
plishud  by  moving  the  joiut  daily,  or  M  leiiet  fnuu  a  very  parly  period, 
antn  the  cure  is  i^iii^leted.  Iii  vase  the  palmar  i^lint  ia  extended 
tu  the  meta(!ar]K>-[))ialangca1  articiilatioii,  tlie  jiurtiou  of  tlie  liandugu 
whicli  v«>n1iiifs  the  liand  will  have  to  be  removed  temporarily  in  order 
to  give  motion  to  the  vrrigt-joint. 

Aa  first  tanght  by  Barton,  a  fracture  of  the  lower  end  of  the  radius 
■ometimvs  takes  place  in  which  tbe  posterior  lip  only  of  the  radius  is 
broken  oft;  the  signe  of  whifh  acridcnt  are  very  miit-Ji  like  tlioee  of  it 
CoUes'  fractnrc.  If  it  doeH  occur,  the  treatment  will  be  tbo  same  as  for 
ft  CoUes'  fracture. 

FnKturei  of  the  TTId*. 

Practtirf?s  of  tlm  Olecranon  Prooess  of  the  Ulna  are  geiiei-ally 
O(x-a»ioiicd  liy  dirtt-t  Mows,  siK'h  as  a  fall  ujxm  tbo  elbow.  Malgaigne 
thoDght  it  was  sometimes  broken  by  muscular  ai;tiou  alone. 

In  several  cases  that  have  come  nnder  my  iiotii*,  the  fragments  wei^o 
elightly  separated  from  each  other,  eo  that  t-repitiis  was  easily  pn»- 
duced;  hilt  generally  the  process  is 
drawn  more  nr  less  forcibly  fi-oin 
the  shaft  by  llio  action  of  the  triceps. 
It  is  probable  tliat  differences  in  this 
regard  are  dne  to  the  leas  or  greater 
laceration  of  the  aponenrotic  expan- 
sion of  the  triceps,  of  the  ligaments, 

and  of  the  eapside. 

^^^  ^^^TP^^^^^"^  Althongh  the  displacement  may  he 

^^|L  ^T'     '~^-~  inconsiderable,  the   fragments   unite 

^H  Fr««.rf«..ov™.™p™™c  al'nost  constantly   by  ligament.      If 

^^H'  tlie  ligament  does  not  exceed  half  an 

mcb  ill  length,  the  ability  to  extend  the  arm  is  not  sensibly  diminished, 
Dillon,  indeed,  fome  anchylosis  shall  have  taken  place. 

In  tn«ting  this  fracture,  the  foreann  should  be  made  straight  upon 
Uie  Hriii,  so  as  to  relax  the  tric*i)s;  and  the  np|ier  fragment  must  be 
ivtainrd  in  platw!  by  a  roller  a|jplied  obliquely  across  the  bat^k  and  front 
<4  tl>e  arm,  while  the  Btraight  p<»ition  is  maintained  by  a  splint.  Du- 
Ttnifv.  De»niilt,  Sir  Aatley  C'oojwr,  Boyer,  and  indeed  most  surgeons, 
recommend  tliat  this  bandage  or  roller  shall  be  applied  directly  to  the 
limb  in  its  whole  circumference,  and  that  tlic  splint  shall  he  placed 
alM>v<-  ihc  bandage.  Thi*  rricthod  liaa  no  advantages,  and  is  objection- 
alile  as  increasing  the  danger  of  strangulating  the  limb. 

My  own  mode  of  dressing  is  as  follows:  A  light  wooden,  or  gura- 
ihellac  cloth  ejdint  ia  com-tructed,  long  enough  to  extend  from  aboat; 
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foiir  inches  below  tlic  shoulder  to  tli^  wrist,  and  of  the  width  of  the  arni 
in  itri  widest  pai-t.  At  a  point  about  three  inches  below  the  olecranon 
process  a  notch  is  made  on  either  side  of  the  splint,  to  receive  the 
oblique  turns  of  the  roller,  and  prevent  them  from  sliding      The  splint 


Fig.  78. 


Drcmdng  for  a  Frachirp  of  the  Olecranon  Proopjm. 

is  then  covered  on  one  side  with  cotton  batting,  so  distributed  as  to 
nr>eet  the  irregularities  of  the  limb,  and  then  the  whole  is  enclosed  in  a 
cover  or  sack.  It  is  not  desirable  that  the  limb  should  be  placed  in  a 
Ix>8ition  of  forced  dorsal  extension,  but  only  of  easy  and  moderate 
extension,  and  for  this  purpose  the  cotton  batting  must  be  in  excess 
along  the  middle  portion  of  tlie  splint. 

The  splint  thus  prepared  is  laid  upon  the  palmar  surface  of  the  arm 
and  forearm,  and  secured  by  a  roller,  the  fii-st  turns  of  the  roller  being 
passed  obliquely  across  the  back  of  the  arm  above  the  procx^ss,  and  over 
the  front  of  the  splint  through  the  notches  made  in  its  two  sides.  By 
this  plan  the  olecranon  will  be  held  down  and  the  muscles  pi-operly 
compressed,  while  the  circulation  on  }X)i*tion8  of  both  sides  of  the  arm 
will  remain  unobstructed. 

To  avoid  anchylosis  the  splint  should  be  removed  fi-om  time  to  time, 
and  the  elbow-joint  subjected  to  passive  motion. 

The  Ck>ronoid  Process  is  seldom  broken.     It  is  probable,  liowever, 
that  it  is  occasionally^  but  very  rarely,  broken  in  connection  with  dis- 
locations of  the  radius  and  ulna  backwards;  and  still  less  often  from 
direct  blows.     Malgaigne  and  Fergusson  thought  tlie  accident  very  fre- 
quent, especially  in  connection  with  dislocation  of  the  radius  and  ulna 


Fig.  m 


Fractnre  of  the  Oorcmoid  Proocffi. 


iMckwardSy  but  my  own  studies  and  experience  do  not  sustain  this 
opinion.  Those  who  feel  any  special  interest  in  the  discussion  which  has 
originated  upon  this  subject  are  referred  to  the  seventh  edition  of  my 
Veatise  on  Fractures  and  Dislocations. 
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Lifiton  thought  the  coronoid  process  was  occasiuijally  pulled  off  in 
children,  before  it  became  united  to  the  shaft,  by  the  action  of  the 
brachialis  anticus :  but  the  coronoid  process  is  never  an  epiphysis ;  and, 
moreover,  the  brachialis  anticus  is  inserted  at  its  base,  where  its  action 
could  have  no  influence  in  causing  its  separation.  It  is  proper,  there- 
fore, to  conclude,  that  the  fracture  or  separation  never  happened  in  the 
luaimer  supposed  by  Liston. 

In  case  of  a  simple  fracture  of  this  process  the  forearm  should  be 
flexed  upon  the  arm  in  the  position  of  a  right  angle ;  and,  if  it  is  com- 
plicated with  a  dislocation  of  tlie  radius  and  ulna  backwards,  it  should 
be  maintained  in  this  position  by  a  right-angled  splint. 

Fractures  of  the  Shaft  of  the  Ulna  alone  are  to  be  treated  upon  the 
same  principles  as  fractures  of  the  shaft  of  the  radius. 

Fraoturet  of  the  Radins  and  Ulna. 

When  Both  Bones  of  the  Foreaim  are  broken,  the  diagnosis  is  very 
easily  made  out,  and  in  general  the  reduction  is  accomplished  without 
Acuity,  but  it  is  by  no  means  certain  that  their  apposition  can  be 
accurately  maintained.  The  deformity  which  .1  have  noticed  most 
frequently  after  the  treatment  of  this  fracture  is  a  lateral  deflection, 
occasioning  an  angular  projection  either  to  the  radial  or  ulnar  side. 

Fig.  80. 


Frartnres  of  Raditw  and  UIiia 


The  treatment  consists  in  the  application  of  two  wooden  splints,  of 
the  length  of  the  forearm,  and  of  nearly  or  quite  tlie  width  of  the 
limb  at  its  widest  part,  covered  and  padded  as  I  have  directed  in  the 
case  of  a  Colles'  fi-acture.  These,  having  been  applied  to  the  palmar 
and  dorsal  surfaces  of  the  forearm,  are  to  be  retained  in  place  by  a 
roller.  The  forearm  is  then  to  be  placed  in  a  sling,  and  suspended  in  a 
right-angled  position. 

The  width  of  the  splint  recommended  in  this  fracture  and  in  all  other 
fractures  of  the  bones  of  the  forearm,  has  reference  :  firet,  to  the  avoid- 
ance of  any  lateral  pressure,  by  which  the  fragments  might  be  made  to 
encroach  upon  the  intenjsseous  space  ;  and,  second,  to  the  prevention  of 
ligation  of  the  limb,  in  consequence  of  which  so  many  disastrous  results 
have  from  time  to  time  been  recorded.  If  the  ])and}iges  do  not  touch 
at  all,  or  if  they  press  only  lightly  upon  the  radial  and  ulnar  margins, 
eomplete  strangulation  will  seldom  or  liever  occur. 
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If,  however,  a  roller,  called  the  primary  roller,  is  applied  to  the  fore- 
arm underneath  the  splints,  as  was  the  custom  with  the  older  surgeonSi 
and  as  has  been  recommended  by  some  surgeons  o£  the  present  day, 
the  fragments  will  not  only  be  driven  into  the  interosseous  space,  but 
the  danger  of  strangulation  will  be  imminent,  no  matter  what  may  be 
the  width  and  form  of  the  splints.  Strangulation  is  also  equally  liable  to 
occur  when  leather,  felt,  pasteboard,  or  any  flexible  material  is  used, 
which  is  made  to  embrace  the  limb  closely,  and  is  then  secured  in  place 
by  a  roller. 

Why,  in  the  case  of  the  foreaim,  there  is  present  always  a  peculiar 
liability  to  arrest  of  circulation  by  bandages,  compresses,  and  splints, 
may  be  readily  explained.  The  radial  and  ulnar  arteries  lie  very 
superficially,  and  repose  upon  flat  surfaces  of  bone.  They  are,  therefore, 
easily  closed  by  pressure.  It  is  possible  even  that  this  strangulation 
should  take  place  when  splints  are  employed  in  the  manner  which  I 
have  directed,  and  it  seems  proper  to  suggest  that  special  care  should 
be  taken  in  all  cases,  not  to  make  much  pressure  with  the  palmar  splint 
near  the  wrist 

In  order  that  the  young  surgeon  may  comprehend  the  degree  of  dan- 
ger which  attends  the  mode  of  dressing  which  I  have  taken  such  special 
pains  to  condemn,  it  may  be  necessary  to  mention  that  I  have  seen  gan- 
grene of  the  hand  four  times  from  this  cause,  of  which  number  one 
died  after  amputation,  and  one  survived  after  a  spontaneous  separation 
of  the  arm  at  the  elbow-joint.  Many  other  cases  are  upon  record,  and 
have  been  especially  referred  to  in  my  treatise  on  Fractures  and  Disloca- 
tions. It  ought  also  to  be  noted  that  most  of  these  cases  occurred  in 
children. 

Fractures  of  the  HancL 

Fractures  of  the  Carpal  Bones  are  subject  to  no  special  rules  of 
treatment. 

The  Metacarpal  Bones  are  broken,  in  most  cases,  by  blows  received 
upon  the  knuckles  in  pugilistic  encounters.  They  require  for  their 
management  a  broad,  well-padded  palmar  splint,  the  fragments  being 
pressed  down  upon  this  splint  with  a  compress  and  roller. 

Of  fractures  of  the  Phalanges  of  the  Hand  it  is  only  necessary  to 
lay,  that  no  mode  of  support  will  be  found  more  convenient  than  a 
iplint  made  of  gutta-percha,  moulded  to  the  palmar  surface  and  under- 
laid with  a  piece  of  patent  lint,  or  of  flannel  cloth.  For  this  purpose 
gutta-percha  one-eighth  of  an  inch  in  thickness  is  most  suitable. 

Fractures  of  the  Pelvic  Bones. 

The  forms  of  fracture  to  which  tliese  bones  are  subject  are  so  varied 
ihat  classification  is  almost  impossible;  nor  is  there  anything  in  the 
dia^Gsis  oi  treatment  which  would  not  readily  suggest  itself  to  the  in- 
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eiperienced  but  thouglitfiil  Biirf^u.  Tbe  force  requisite  to  fracture 
them  is  much  greater  than  is  the  case  witli  most  long  bones,  eonso- 
'laeDCly  their  fractures  are  geuoratly  ac<x>nipauied  with  some  iujury  of 
tbe  pelvic  viBcera,  and  for  this  reason  espfjcially  tliey  oftcu  prove  fatal. 
Paralysis  of  the  bladder,  and  bloody  uriue,  are  frtqueut  coincideiits ; 
Uid  pelvic  abscesses,  followed  by  pyaemia,  are  nut  iinuKual  Bequeiits. 

Splints  and  bandages  have  little  utility  iu  fractures  uf  the  jx;lvie 
liuieg,  the  treatment  consisting  mainly  in  i-est,  and  the  adoption  of 
MiL-li  iiieaeurcfl  ae  will  beet  contixil  inllainniatory  aetion.  In  many  caees 
I  nater-bed  (xjutributea  greatly  to  tlie  comfort  and  to  the  recovery  of  tha 
j«tient.  The  urine  may  require  to  be  drawn;  and  deep  perineal 
aliei'esgee  may  demand  prumpt  and  bold  inciBioiiB. 

Frictiirea  of  the  anterior  superior  spinous  procesa  of  the  ilium,  in- 
cliiJiiifT  sometimes  a  considerable  portictii  of  the  cf)rre6ponding  ala,  are 
not  mifrcqueiit  aa  a  result  of  direct  blows  or  of  crushing  accidents.  Iq 
<Hie  example  this  process  was  broken  off  in  an  old  man  by  muscular 
action  atone.  The  fragment  is  found,  iu  most  cases,  slightly  displaced 
duwnH-ards,  or  downwards  and  inwards.  A  restoration  may  sometimes 
be  effected  and  maintained  by  supporting  the  Uinb  iu  a  flexed  position, 
vliile  the  patient  rests  upon  his  back. 

Fractor*!  of  tlit  Femiu-. 

It  will  be  convenient  to  consider  fractures  of  the  femur  as  occurring 
through  the  neck,  both  within  and  without  the  capule ;  just  below  the 
truchaiiter  minor;  in  tbe  central  jwrtions  of  the  shaft;  just  above  the 
("ndylcB ;  through  the  condyles ;  and  at  the  ixiints  of  epiphyseal  connec- 
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Fraoturea  of  the  Neck  of  the  Femur  'within  the  Ce 

In  aJvaiiccil  life  the  iiofk  of  tliu  Icimir  witliin  the  ciij^nle  i: 
certuiit  cluuij^fn  of  fimii  juuI  <if  ftnictiii^'  whii-li  in-ciIifiiMiBe  il 
tore.     Tlio  iicuk  ap]iniaclivs  u  little  mure  iieiii-Iy  to  a  riglit  aug 


period ;  the  outer  or  luincllated  tissue  bectunes  thinner,  and  th 
the  caucellous  tissue  bet^oine  larger,  and  are  filled  witli  an  oil^ 
these  pathological  changes  we  ubsen-c  the  effects  of   long-c 
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Age  ard  sex  constitute,  therefore,  predisposing  causes  of  intra-cgpsular 
frattures  of  llie  neck  n£  tlie  femur. 

"Wlien  the  bead  and  ueck  of  the  femur  are  affected  with  chronic 
rfaeamatic  arthritis  the  process  of  degeneration  is  etJll  more  rapid,  and 
mar  result  in  a  ctunplete  separation  of  the  head  from  the  shaft  of  the 
bone,  the  space  made  by  the  removal  of  the  bony  tissue  being  eupplied 
by  a  dense  Iigament<hcartilaginouB  substance,  which  has  sometimes 
been  mistaken  for  evidence  of  a  fracture.' 

The  direct  or  mechanical  causes  are  especially  the  weight  or  reei&t- 
ga<;e  of  the  body  operating  at  neaily  a  right  angle  with  the  axis  of  the 
neck  of  the  femur.  Thus  it  has  been  broken  in  an  old  pei-son  while 
rifling  from  a  seat,  while  walking  across  the  flotir,  or  by  the  slight  con- 
cusdon  caused  by  stepping  from  a  higher  to  a  lower  plane,  especially 
by  slipping  off  from  a  curb-stone,  by  falls  from  a  height  upon  the 
koeee  or  upon  tlie  feet,  by  a  sudden  twistuig  of  the  limb,  as  when  the 
toe  trips  upon  the  carpet. 

Ilodel  concluded,  from  a  series  of  experiments  instituted  apon  the 
cadaver,  that  the  direction  of  the  force  determined  not  only  the  point  of 
ftMture,  in  the  case  of  the  neck  of  the  femur,  but  also  its  direction, 
Old  that  a  lili>w  upon  the  outside  <>f  the  ti-ochanter  major  never  caused 
tn  intra-i"a]»sular  fracture.  Ilis  observations  possess  great  value,  but 
Mapjilied  to  the  living  subject  his  conclusions  are  somewhat  t<x)  abso- 
lute. In  old  age  a  fall  up(jn  tlie  trochanter  is  quite  as  likely  to  cause 
M  intra-capsular  fracture  as  an  extra-capsular,  yet  it  is  more  likely  to 
beohliqne,  or  impacted.  In  middle  life  a  fall  upon  the  trochanter  sel- 
dom, if  ever,  causes  an  iiiti'arcapsular  fracture.  If,  however,  the  ueck 
is  broken  at  all  in  these  cases,  it  is  most  certainly  without  the  capsule. 
Slgnsoflntra-capsular  Fracture. — When  the  neck  of  the  femur 
ia  lirokeu  witliiii  l.lie  capsnle  hy  the  application  of  a  slight  force,  as 
"hen  happens  with  old  people,  there  may  be  little  or  no  immediate 
<iap]iu«ment  of  the  fragments.  The  same  thing,  as  we  have  seen, 
"cciire  in  otiier  bones,  where  they  are  bi'<iken  by  muscular  action  alone, 
Displacement  will,  however,  almost  certaiidy  ensne  after  the  lapse  of  a 
«»  dajB  or  weeks,  in  consequence  partly  vi  the  action  of  the  muscles, 
oil  mc^y  in  consequence  of  the  inevitable  absorption  of  a  large  por- 
linn  of  tJie  neck.  1  speak  of  the  disappearance  of  the  neck  as  "  inevi- 
'*f)le,''  unlesa  nnion  by  bone  occm-s ;  and  the  chances  of  this  latter  result 
Wain  to  be  considered. 

"ilea,  also,  the  neck  is  broken  within  the  capsnle  by  a  more  consid- 
eable  force,  operating  in  the  line  of  tlie  asis  of  the  neck  or  nearly 
"Ncansing  impaction  of  the  fragments,  the  displacement  exists  only  in 
"*  direction  of  the  axis  of  the  neck ;  or,  if  there  is  actually  some  little 
"^itacement  in  the  direction  of  the  axis  of  the  shaft,  it  may  bo  too 
•^it  to  be  easily  determined  by  measurement. 

t,  London,  1SSS.     R^ert  Siaitfi  on  Fraetura,  Dublin,  1647. 
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In  some  few  of  these  latter  cases  it  is  aSiniied  tliat  bony  union  is  jx»- 
fiible  either  with  or  witiioiit  abtiiiption  of  the  neck ;  so  that,  if  this  point 
may  be  considei'cd  estabhshed,  there 
will  be  presented  examples  of  intra-  ''*■  *•■ 

capsular  fi"ai;tnre  without  any  very 
appreciable  shortening  of  the  limb 
either  at  the  moment  of  the  accident 
or  at  any  subsequent  period. 

In  other  cases  the  perio^tenm  and 
tefleuted  capsule  being  more  or  less 
torn,  a  shortening  occurs  immedi- 
ately, to  the  extent  of  from  half  an 
inch  to  an  inch. 

Crepitus  is  often  absent,  owing  to 
impaction,  or  because  tlie  fragments 
having  been  completely  displaced, 
their  broken  surfaces  (cannot  again 
be  brought  into  apposition ;  nor  will 
a  judicious  surgeon  manipulate  vio- 
lently in  a  suspected  fi-acture,  in  or- 
der to  detect  crepitus*,  since  he  will 
thereby  cause  displacements  and 
lesions,  for  which  a  more  complete 
diagnosis  is  a  feeble  compensation. 

Usually  the  broken  limb  lies  parallel  with  the  opposite  one,  the  toes 
being  everted  ;  in  a  few  cases,  however,  the  broken  limb  is  moderately 
abducted  but  still  the  evci'sion  is  present. 

I  have  seen  this  fracture  without  eversion  of  the  foot;  but  such 
examples  are  so  exceedingly  rare  that  one  may  pronounce  very  safely, 
when  eversion  is  absent,  and  tliere  is  no  shortenuig  or  crepitus,  that  it 
probably  is  not  a  fracture. 

Pain  in  tlie  neighborliood  of  the  fracture,  with  swelling,  tenderness, 
and  occasionally  discoloration,  are  also  sigus  of  some  value.  Inability 
to  lift  the  foot  from  the  bed  is  certainly  prcseTit  in  most  cases,  but  it  is 
a  SJ^nptom  so  often  present  in  other  accidents  of  the  hip,  tliat  it  cannot 
be  rcgaitled  as  very  diagnostic. 

In  niiist  cases  there  is  less  prominence  of  the  trochanter  than  on  the 
opi)osite  side ;  and,  if  the  limb  is  shortened,  the  trochanter  approaches 
more  nearly  to  the  ala  of  the  pelvis.  Wlienever  it  is  possible  and 
proper  to  rotate  the  limb  with  nnmc  fon^e.  we  shall  occasionally  notice 
that  the  trochanter  moves  ujnui  a  i-adJns  shorter  than  the  entire  lengtli 
of  the  neck  and  head. 

Signs  of  Extra-capsular  Fracture.— Tlie  limb  is  shortened  imme 
diately  more  or  less ;  the  shortening,  however,  seldom  exceeds  one 
inch,  and  in  general  it  is  found  to  be  alKiut  half  or  three-quarters  of 
an  inch.     This  is  due  to  impaction. 


Ini|*gticm  vltbiii  Uia  Gipmle.    Bliclow. 
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The  foot  is  almoBt  always  everted,  while  tlie  whole  limb  lies  parallel 
with  the  other.  In  very  exceptional  eaeee  it  is  not  everted,  and  etill 
more  rarely  has  it  been  found  inverted.  Crepitus  is  sometimes  absent, 
but  lees  frequently  than  in  inti'a-capsular  fracture.  It  is  at  least  proper 
to  say  that  in  many  cases  it  cannot  be  developed  without  the  employ- 
ment of  improper  force  ;  and  for  tlie  reason  already  given,  namely,  that 
impaction  exists.  There  is  pain,  and  almost  certainly  swelling,  tender- 
ne«e,  and  sometimes  discoloration  over  the  troclianter;  it  is  generally 
imposMble  for  the  patient  to  lift  the  foot  from  the  bed ;  the  trochanter  is 
less  prominent,  and  approaches  the  ala  of  the  pelvis ;  and  if  the  surgeon 
thou^t  it  proper  to  employ  sufficient  force  in  rotation  to  disturb  the 
impaction,  he  would  find  that  the  trochanter  moved  upon  a  shortened 
radiuB. 

There  is  .one  other  sign  which  is  sometimes  quite  conclusive,  namely, 
4  manifest  increase  in  breadth  of  the  trochanter  at  its  liase,  in  cons^ 
_    _  quenco  of  its  being  split  and  spread  open  by  tha 

impaction.  This  is  not,  however,  always  apparent 
within  the  first  few  days ;  but  subsequently,  when 
bonj  callus  is  formed  between  and  about  tlie  frag- 
ments, this  greater  breadtli  becomes  very  marked 
and  quite  diagnostic. 

I  have  not  mentioned  here  the  predisposing 
and  exciting  causes  as  differential  signs  of  these 
fnictiires.  although  tliey  possess  great  importance, 
because  they  have  already  been  fully  considered. 

This  enumeration  of  the  signs  of  intra  and  extra- 
capsular fracture  includes  all  that  possess  any  real 
valne ;  but,  as  will  be  seen,  they  are  seldom  abso- 
lutely conclusive.  Tliat  is  to  say,  they  seldom  de- 
termine positively  whether  the  fracture  is  entirely 
within  the  capsule,  or  partly  witliin  and  partly  with- 
out ;  and,  indeed,  it  may  not  always  be  clear  that  it 
is  not  wholly  without.  This  difficulty  in  the  diag- 
nosis has  always  been  a<hnitted,  and,  as  we  shall 
soon  see,  constitutes  the  basis  of  important  practical 
concUisiourt. 

mctm  m  xecfc  ot  the  Femai.  Fortunately  the  differential  diagnosis  between 
fractures  of  the  ntfck  of  the  femur,  and  disloca- 
tions at  this  point,  is  much  mom  precise.  The  signs  which  distinguish 
these  two  accidents  from  each  other  will  be  considered  in  connection 
with  hip-joint  dislocations. 
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To  appreciate  the  difficulties  of  the  diagnosis  Detween  intra  and  extra- 
capsular fractui'es,  it  will  be  convenient  to  arrange  the  symptoms  iD 
parallel  columns. 


ZMTILi-CAPSUIiAB  VBAOTUBU. 


1.  GocnrB  umally  after  fiftieth  year, 
■ometixneB  much  earlier. 

2.  Most  frequent  in  women. 

8.  Occasioned  often  in  old  age  by  slight 
aoddente. 

4.  Occasioned  most  often  by  a  force  oper- 
ating at  or  nearly  at  a  right  angle  with  the 
axis  of  the  neck,  as  by  a  faU  upon  the  foot ; 
or  by  the  weight  of  the  body  in  rising,  eta  ; 
but  in  old  persons  it  may  be  caused  by  a 
force  operating  in  the  line  of  the  axis  of 
the  neck,  or  nearly  in  this  line,  as  by  a  faU 
upon  the  trochanter. 

5.  Often  no  immediate  shortening. 
Sometimes  shortened  one  inch  or  more. 

6.  Shortening  almost  or  quite  certain  af- 
ter the  lapse  of  a  few  weeks ;  and  finally 
may  shorten  two  inches  or  more 

7.  In  proportion  to  the  shortening,  the 
trochanter  major  approaches  the  ala  of  the 
pelvis. 

8.  Grepitus  often  absent,  and  usually  less 
distinct. 

9.  Cannot  feel  the  fragments  move  under 
the  finger. 

10.  Trochanter  sometimes  moves  upon  a 
shorter  radius  than  is  natural. 


11.  Foot  almost  always  everted,  and 
whole  extremity  lying  parallel  with  the  op- 
posite one. 

12.  Cannot  lift  the  foot  from  the  bed. 

13.  Pain,  swelling,  and  tenderness,  and 
sometimes  ecchymosis,  about  the  hip-joint. 


14.  No  expansion  at  the  base  of  the  tro- 
chanter major. 


XZTRA-aAP8DZ.AB  WmAOrUMM*. 


1.  Usually  before  fiftieth  year,  quite 
quent  much  later. 

2.  Equally  common  to  both  sexes. 

3.  Never  caused  by  slight  aoddenta. 


4.  Occasioned  almost  invariably  hj  a  faU 
upon  the  trochanter. 


5.  Always  immediate  shortening,  bot  sei- 
dom  more  than  one  inch ;  genendly  leas. 

6.  Shortening  does  not  increase  bj  lapoe 
of  time. 


7.  In  proportion  to  the  shortening,  tue 
trochanter  major  approaches  the  ala  of  the 
I>elvi8. 

8.  Crepitus  less  often  absent,  and  more 
distinct. 

9.  Sometimes  feel  the  fragments  move 
under  the  finger. 

10.  Trochanter  sometimes  moves  upon 
a  much  shorter  radius  than  natural;  or, 
more  properly  speaking,  the  shaft  of  the 
femur  rotates  upon  its  own  axis. 

11.  Foot  almost  always  everted,  and 
whole  extremity  lying  pcundlel  with  the  op- 
posite one. 

12.  Cannot  lift  the  foot  from  the  bed. 

13.  Pain,  swelling,  tenderness  and  eochy- 
mosis,  especially  over  the  trochanter  ma- 
jor. 

14.  In  general  some  immediate  expansion 
at  the  base  of  the  trochanter ;  and  this  ex- 
pansion almost  invariably  manifest  after 
some  weeks  or  months. 
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Closelj"  as  tlie  differeutial  signs  of  tliese  two  accidents  may  approxi- 
mate to  cacli  other  in  certain  cascM,  tiie  widest  difference  prevails  in  their 
Rsutbi.  Ill  the  one  cti«e  bouy  iiiiiuii  is,  to  sa^*  tlie  leaiit,  alniust  invaria- 
bly denied ;  while  iu  tlie  other  it  Is  quite  06  iinariuhly  permitted. 

Let  lis  cuiiiiider  tlie  prognotiis  of  intra  and  extra  ca])tiular  fractures  a 
little  more  in  detail. 

When  the    facture    ia   wholly   intracapenlai-  a  lai-pc  portion  of  the 
Deck  is  in  general  rapidly  absorbed,  and  eitht-r  no  niiioii  of  any  kind 
takes  place,  the  lirokt^n   surfaces  even- 
""'  **■  tiially  Ixseoniing  Hiiiu<)lhed,  hardened,  and 

even  i>i)liiilied  where  they  aie  bi-onglit 
into  contact;  or,  as  is  usually  the  case, 
union  by  ligament  occnrs :  the  ligament 
being  htiiger  or  shorter  according  to  tlie 
amount  of  displacemeiit.  Tlie  limb  bo- 
coniea,  therefore,  in  general,  much  short- 
ened, much  everted,  and  tlic  patient  is 
unable  to  walk  without  a  cane  or  a 
crut«h. 

Why  it  is  that  the  iiet^k  disappeaiv, 
and  tliat  bony  union  wldoni  or  ne\er 
ensuoj*,  will  bo  easily  understo(.>d.  The 
fracture  generally  oc<airs  in  old  people 
whose  reparative  powers  are  feeble:  the 
ueek  of  the  femur  is  that  portion  of  the 
^fton  in  which  the  procesfl  of  repair  ia  the  earliest  to  fail ;  when  the 
frigiiients  are  separated  or  not  impacted,  we  have  the  most  powerful 
Diibcles  in  the  body  to  antagonize,  in  order  to  hcciire  and  maintain 
opposition ;  when  this  action  is  not  completely  antagonizod,  the  fnig- 
tuents  do  not  overlap  and  lie  in  contaf^t  side  by  side,  but  they  sep- 
*nU:  completely;  there  are  no  soft  tissues  adja<rent  which  have  euf- 
feed  lesion,  and  which  might  aid  in  the  jirocess  of  bony  repair;  the 
^Hovisl  rtiiid  is  freely  admitted  between  the  bi-oken  surfaces;  anJ, 
finally,  the  vascular  supply  to  the  upper  fnigment  is  almost  completely 
mttrff. 

It  is  scarcely  iiecessar;-,  then,  for  any  ju-ai-tical  purposes,  to  again 
discuss  tlie  luiigKlispnted  (piestion  whether  bony  nnioii  has  ever  taken 
place  in  these  cases.  It  may  be  admitteil  that  it  has  taken  place  in  a 
few  exceptional  examples  of  iml>a^^ted  fnictui-e;  yet  it  has  never  been 
my  fortune  to  find  a  6|>ecimen  in  which  this  fact  has  been  established. 
This  iinich  at  least  will  not  be  denied  by  any  one,  luiinely,  that  such 
examples  are  exceedingly  rare.  In  the  earlier  editions  of  my  treatise  on 
Fnu;tures  and  Dislocations,  T  have  given  to  this  subject  a  full  <'i)iiwiilcr- 
ation:  nor  ha\-e  any  more  recent  observations  funiisJieil  me  additi<inal 
light ;  and  I  content  mvself,  therefore,  with  thus  briefly  reaffirniing  the 
eooclnsione  there  reached. 
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PrognoslB   In    Extra-oapsular   Fractures. — These   frat-turoB   are 

aliiiopt  iuvarifilil;-  iiiiirac-led  ;  the  neck  being  driven  into  the  elmft  and 
baaeiif  the  tivtdianter,  splitting  tliw  trochanter  and  the  up[)er  end  of  the 
fennir  into  several  small  fi'aginents.  The  fi-agmentis  are  not,  however, 
completely  detached  fram  each  other,  or  even  widely  fie})arated,  owiug^ 
to  the  strength  of  the  ajjoneiirotic  expaneimi  and  tendinous  attauiuneuttt 
whicli  surround  them. 


TinjiactBcl  ETm-i-utMiitiu'  Prmrtiuv, 


The  iinpat^tinn  continuing,  hony  rniion  takes  place  with  great  cer- 
tainty and  rapidity,  and  without  any  disai)t>earan(;e  of  tlie  neek  by 
absorption.  The  trochanterie  fragments  generally  remain  jierceptibly 
separated ;  but  in  addition  to  tliis  there  ensues,  \ery  often, an  extraordi- 
nary deposit  of  bone,  outside  of  the  capsule,  in  the  form  of  spindles, 
called  osteophytes,  which  eometunes  surround  tite  necl(  like  a  coronet, 
and  even  pi-oject  upward  at  points  until  they  reach  the  jielvic  bones. 

Treatment  of  Intra  and  Elxtra  capsular  Fractures.— It  was  the 
opinion  of  Sir  ;\stiey  Oof>per  that,  cnnsidennji  tlie  improbability  of 
Dojiy  union  in  casea  of  intra-capsular  fracturw,  under  any  plan  of  treat- 
ment, and  the  danger  of  the  patient's  becoming  bedridden,  or  of 
sinking  under  jiroti-arted  confinement,  it  would  be  better  in  all  case 
disregard  the  fracture  wholly,  leaviug  the  jmtient  for  a  time  in  wliat- 
ever  jMJsition  was  found  to  be  most  comfortable,  and  then  to  get  liim. 
upon  crutches  as  speedily  as  [joasible. 

I  cannot  entirely  agree  with  this  difitinguished  snt^^n  in  ibis 
matter.  Sir  Astley  did  not  deny  tlie  piissibiiity  of  bony  union.  He 
admitted,  moreover,  the  impf>ssibility  sometimea  of  establishing  a  t\mi- 
plete  diagnosis,  since  it  could  not  always  be  aliirnied  that  the  fracture 
was  not  partly  within  and  partly  without  the  caj^sule.     Occupying  myself 
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liiu  sauio  position  iu  reference  to  tliese  two  poiute,  I  Jo  not  soe  how  we 
tail  properly  Jisregajtl  treiitiueut.  On  tlie  contrary,  we  ought,  1  think, 
Ui  trvai  all  vmes  ui  intra-uii[i6iilar  fracliii'G,  including  even  raecd  of 
fu^jicctuU  fracture,  ae  if  wu  Ituew  thoui  to  bo  in  a  ixniditioti  fuvocable 
/(ir  Wy  union ;  provided  only  tliat  from  day  to  day  \re  attentively 
iilH^rve  iLe  condition  of  the  patient,  and  that  whenever  a  failure  of 
flftEiinii.  which  can  he  fairly  traced  to  thu  ei infinejnent,  h  noticed,  we 
ihal!  lose  no  time  in  a<:ceptiug  Sir  Astley «  ad\ice. 

Il  it  believed,  inoretiver,  that  by  the  ])lan  of  ti'eatnient  wbicli  will 
liereatier  he  deiicribcd  and  recommended,  we  shal!  in^nre  a  longer 
iimband  less e version,  in  catie  no  union  by  bone  takes  place;  and  that, 
Ipyliie  moderate  extension  employed,  we  shall  save  tJie  patient  from 
iiiiui  of  that  pain  and  suffering  whidi  is  often  due  to  ihe  irregular  c<rti- 
irartionsof  the  mneclee,  and  to  the  pressure  of  the  broken  fra^raenta 
agaiiist  inflamed  tissues.  Indeed,  a  lat^  experience  leaves  ine  no 
frm  for  doubt  upon  theee  points. 

One  other  and  very  marked  ad\antape  of  this  method,  which  I  have 
ntiw  for  some  time  practised,  is,  that  it  is  equally  suiterl  to  all  the  forms 
"f  frafitnre  of  the  cervix  feinoris.  and.  in  ease  the  jirecise  point  of 
fracture  may  not  be  delennined,  the  treatment  will  nevertheless  be 
aii|iru])riate. 

Il  tnay  be  as  well  to  say  that  I  have  long  since  arrived  at  the  conclu- 
wm  that  all  fractures  <^f  the  thigh-bone  can  be  treated  more  successful- 
ly in  die  straight  poeition  than  iu  the  flexed ;  and  that  in  nearly  all 
asts  extension  is  more  effectually  made  by  the  weight  and  pulley 
ih»n  hy  any  other  method.  My  plan  of  treatment  in  fractures  of  the 
8  therefore  only  a  iii<»clifiirati<>n  (if  the  plan  to  be  reojimmended 


"*  (niftttries  of  the  shaft  of  the  femur.     For  the  details  of  this  plan  tlie 
"^Jer  is  referred  to  fractures  of  the  shaft.     The  peculiar  modiflcatious 
[tiirwi  fi.r  fi-actures  of  tho  nock  will  lie  briefly  explauieti  here. 
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Having  placed  the  patient  upon  a  suitable  bed,  the  extending  bttodi 
of  adhesive  plaster  are  to  be  secured  to  the  leg  of  the  broken  limb, 
and  attached  to  a  rope  passed  over  a  pulley  at  the  foot  of  the 
bed,  which  is  now  elevated  four  inches,  and  a  weight  equal  to 
about  ten  pounds  is  suspended  from  the  cord.  In  this  manner  the  re 
quisite  extension  and  counterextension  is  effected.  It  will  hereaftei 
be  seen  that  in  fractures  of  the  shaft  of  the  femur  we  generally  employ 
about  twenty  pomids ;  but  in  the  case  of  intra-capsular  fracture,  very 
little  advantage  would  be  derived  from  so  severe  extension,  and  very 
few  of  the  old  people,  in  whom  these  accidents  so  generally  occur,  could 
endure  it ;  while  in  the  case  of  extrarcapsular  fracture,  inaamnch  as  it 
is  never  the  intention  of  the  surgeon  to  overcome  the  impaction,  but 
only  to  steady  the  limb,  and  perhaps  to  prevent  any  further  shortening, 
ten  pounds  is  sufiScient,  and  more  than  this  would  prove  mischievoua. 

Side  or  coaptation  splints  are,  of  course,  unnecessary ;  but  there  re- 
mains one  more  indication  to  be  accomplished,  namely,  to  prevent  aa 
much  as  possible  the  tendency  in  the  limb  to  become  everted.  In 
most  cases  this  result  cannot  be  altogether  prevented  by  any  means 
which  may  be  adopted,  but  by  a  well-supported  long  side  splint  the 
eversion  may  be  restrained.  This  splint  should  be  long  enough  to  ex- 
tend from  a  little  below  the  axilla  to  two  inches  beyond  the  foot,  and 
its  width  should  be  about  four  inches.  From  the  outer  side  of  its  lower 
extremity  should  project  to  the  distance  of  six  inches  a  piece  of  board, 
of  the  same  width  and  thickness  as  the  side  splint,  supported  against  the 
side  splint  by  a  knee,  to  give  it  firmness.  Thus  constructed,  the  splint 
is  laid  beside  the  body,  with  soft  pads  interposed,  and  is  made  fast  to 
the  pelvis,  thigh,  and  leg,  by  a  few  turns  of  a  roller. 

Fraotures  of  the  Shaft  of  the  Femur. — To  avoid  repetition  in  the 
discussion  of  fractures  of  the  shaft  of  the  femur,  1  shall  arrange  them 
all  in  a  single  grv>up,  considering,  under  the  same  general  division,  frao- 
tures just  l>elow  the  trochanters,  fractures  in  the  middle  portions,  and 
fractures  just  above  the  condyles. 

This  is  rendered  convenient  by  the  fact  that  the  causes,  the  signs  and 
the  pn^ut.^ses  are  so  nearly  identical ;  and,  moret»ver,  the  treatment 
ought,  in  my  i>pinion,  to  l>e  the  same. 

Fractures  of  the  shaft  are,  with  very  rare  exceptions,  oblique ;  and 
the  fragments  are  usually  made  ti>  override,  by  the  contraction  of  the 
muscles,  to  the  extent  of  frxun  half  an  inch  to  tvvo  inches  or  more. 
Fractures  just  alK»ve  the  condyles  are  in  mc^t  cases  oblique  from  above 
downwards  and  fn>m  In^hin  J  forwanis :  and  the  lower  end  of  the  upper 
fragment  is  s<»nietimos  alnu^t  burieil  under  the  (latella. 

There  is  seldom,  if  even  any  dithculty  in  determining  upon  the 
tence  of  a  fracture  of  the  shafts  the  mobility  being  alone  in  moat 
a  sufficient  means  of  diogn^tsis* 

In  reference  to  the  prognc^  su]:gev>ns  have  not  been  always  agreed ; 
for  while  a  larve  majoritv  of  the  most  e:q[)erienced  soi^gecHia  in  all 
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eonntrieB,  and  in  aL  periods  of  the  history  of  surgery,  have  acknowl 
edged  their  inabrlity  to  restore  most  broken  femurs  to  their  original 
length,  a  few  less  distinguished,  less  observing,  or  less  honest  surgoi^na 
have  from  time  to  time  claimed  that  they  seldom  or  never  fail  to  make 
theee  bones  unite  of  the  same  length  as  before,  if  indeed  they  do  not 
eometimes  happen  to  make  them  a  little  longer. 

Among  those  who  have  not  been  able  to  overcome  the  shortening, 
except  in  a  few  rare  cases,  are  to  be  mentioned,  Ilippocrates,  Avicen- 
na,  Celsus,  Scultetus,  Chelius,  John  Bell,  Benjamin  Bell,  Yelpeau, 
NSatoD,  Erichsen,  Valentine  Mott,  Knight,  Buck,  Detmold,  J.  Mason 
Warren,  and  Gross.  With  precisely  the  same  appliances,  or  with  only 
SQch  trivial  and  unessential  modifications  as  could  in  no  ways  afiFect  the 
regultfi,  a  few  surgeons,  such  as  South,  Hunt,  Gamgee,  Dorsey,  Scott 
of  Montreal,  Armstrong,  and  perhaps  some  others  of  no  greater  claim 
to  recognition  as  authority,  have  succeeded  always  in  making  perfect 
Hmba. 

I  have  myself  often  met  with  this  latter  class  of  men ;  and  I  have 
also  seen  the  results  of  their  practice,  both  in  this  city  and  elsewhere  ; 
and  it  has  never  surprised  me  to  find  that,  so  far  from  always  making 
tliighg  of  the  same  length  as  before,  they  almost  constantly  fall  con- 
siderably short  of  my  own  standard  of  average  results.  In  other 
words — to  state  a  matter  of  fact  very  plainly — through  ignorance,  inad- 
vertence, or  intentionally,  these  men  do  not  tell  the  truth. 

The  following  is  a  summary  of  my  own  conclusions,  and  of  the  con- 
clusions of  the  most  experienced  surgeons  everywhere,  as  to  the  results 
of  a  skilful  treatment  of  these  fractures. 

Firet  In  a  larger  proportion  of  cases  than  in  any  other  fractures, 
excepting  only  the  fractures  of  the  humerus,  bony  union  will  not  take 
place. 

Second.  When  the  fracture  is  oblique,  and  the  patient  is  an  adult 
whose  muscles  are  not  paralyzed,  and  therefore  offer  the  ordinary 
resistance  to  extension,  more  or  less  shortening  will  almost  always 
result 

Third.  In  the  case  of  children  oi  of  persons  mider  fifteen  or  even 
twenty  years  of  age,  oblique  fractures  quite  often  unite  with  little  or  no 
ahortening. 

Fourth.  The  same  results  will  occur  in  cases  of  transverse  fractures 
as  usually  occur  in  oblique,  if  the  broken  ends  are  completely  displaced  ; 
unless  the  apposition  can  be  restored,  so  that  the  ends  rest  upon  and 
support  each  other. 

Fifth.  In  all  fractures,  whether  of  adults  or  children,  where  the 
fragments  have  never  become  completely  displaced,  union  without 
shortening  may  be  expected. 

Sixtli.  When,  in  consequence  of  displacement,  an  overlapping  con- 
tinues, the  average  amount  of  shortening  in  adults,  in  simple  frac 
tares,  will  be  about  three-quarters  of  an  inch,  and  ranging  from  one- 
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quarter  of  an  inch  to  one  inch  and  a  half :  nor  will  a  greater  amount 
of  shortening  necessarily  imply  unskilful  management 

Seventh.  With  children  tie  average  amount  of  shortening  is  pro- 
bably from  one  quarter  to  half  an  inch. 

Eighth.  Compoimd  fractures,  including  nearly  all  gunshot  fractures, 
unite  generally  vdth  a  shortening  of  from  one  and  a  half  to  three 
inches  or  more. 

Treatment  of  Fraotures  of  the  Shaft. — The  question  in  relation 
to  the  treatment  of  fractures  of  the  femur,  which  has  given  rise  to  the 
greatest  diversity  of  opinion  among  surgeons  of  the  present  day,  ia 
that  of  position ;  and  upon  this  point  the  testimony  of  authonty  may 
be  briefly  stated  as  follows : 

Until  Percival  Pott  wrote  his  treatise  on  fractures,  about  the  middle 
of  the  last  century,  nearly  all  surgeons  had  treated  fractures  of  the 
thigh  in  the  straight  position.  From  that  period  up  to  about  the  close 
of  the  first  quarter  of  the  present  century,  probably  a  majority  of  sur- 
geons adopted  the  flexed  position  recommended  by  Pott  To-day  the 
vast  majority  of  the  leading  hospital  surgeons  in  Europe  and  in  Ameri- 
ca have  returned  to  the  straight  position  ;  and  so  nearly  universal  is  the 
testimony  in  its  favor  that  I  shall  feel  excused  in  this  general  treatise 
from  repeating  the  arguments  upon  which  this  preference  is  based. 

For  myself,  I  make  no  exceptions,  since  I  find  that  the  straight  posi- 
tion gives  to  the  patient  less  inconvenience,  and  secures  the  best  results, 
whether  the  fracture  is  in  the  neck,  in  the  shaft  below  the  trochanters, 
in  the  middle  portions  of  the  shaft,  above  or  through  the  condyles ; 
whether  the  patient  is  a  child  or  an  adult ;  whether  it  is  a  simple,  com- 
pound, or  comminuted  fracture,  including,  of  course,  all  gunshot  frac- 
tures. 

I  do  not  find,  however,  that  precisely  the  same  form  of  apparatus  is 
suited  to  all  fractures  of  the  shaft  of  the  femur,  but  that  certain  modi- 
fications are  required :  first,  for  simple  fractures  occurring  in  adults ; 
second,  for  simple  fractures  occurring  in  children ;  and  third,  for  all 
compound  fractures,  including  gunshot. 

Treatment  of  Simple  Fraotures  occurring  in  Adults. — ^The 
arrangement  or  construction  of  the  bed  ought  to  engage  our  first 
attention.  A  variety  of  "fracture,"  or  "invalid"  beds  have,  from 
time  to  time,  been  constructed ;  such  as  Jenks's,*  Daniels's,*  Bur- 
gesV  HewBon's,*  Crosby's,*  Barton's,  Coates's,*  and  Russell's,  all  of 
which  possess  many  points  of  excellence,  and  such  as  render  them 
useful  in  many  cases;  but  they  are  more  or  less  complicated,  and 
therefore  very  liable  to  get  out  of  repair ;  they  can  seldom  be  obtained 


*,  ',  "  The  author's  Treatise  on  Fractures  and  Dishcationa^  4th  ed. 

*  American  Journal  of  Medical  Science^  July,  1858. 

*  The  author's  Treatise  on  Military  Surgery^  pp.  413,  414. 

*  Eclectic  Repository  6th  and  9th  toIs. 
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at  the  iiHimeiit  they  are  needed ;  and,  fortunately,  cxix-rieiicD  has 
piweii  tliat,  while  they  may  be  useful  and  conveuient  in  certain  cases, 
they  are  seldom  if  ever  absolutely  necewjiary.     At  IJellevue  we  never 


iBe  tiiem,  nor  are  tliey  often  nsetl  in  any  hospital  with  which  I  am  ac- 
quainted. It  nniat  be  uiidersttKxl,  however,  if  tlieae  coniiilit-ated  frae- 
tuiD  bedu  are  not  required,  it  is  only  l)eeause  an  inyeniourf  sni^ou  can 


always  (invert  an  ordinary  bed  into  a  coiniilcte  fnw-tnre  lied,  and  no 
ordinary  lied  is  ever  lit  for  this  pnqxise  initil  it  has  been  thu«  ii'cini- 
rtructed. 
19 


In  thia  armiigenieiit  iio  specinl  provision  te  made  for  the  evacnatton 
of  tbe  bowels,  nor  is  it  generally  iiecjessarv  to  do  ho,  inaemnch  as  most 
patients  are  able  to  iise  a  pr<)perly  conetrncted  bed-paii,  by  sliding  it 
pai-tially   niuier  tin.-  Tiiircs,  without  disturbing  tbts  brukuii  limb.     If, 


FRACTURES  OF  THE  FEMUK. 


291 


Tig.  94. 


however,  the  surgeon  chooses  to  make  such  provision  it  can  be  done  by 
making  a  circular  hole  in  the  mattress  and  a  corresponding  hole  in  the 
floor  of  the  bedstead,  wliich,  when  not  in  use,  will  be  kept  closed  by  a 
ftJded  blanket  resting  upon  a  stool  underneath  the  bfed. 

Extension  and  counter-extension  will  be  most  conveniently  and  effi- 
ciently made  in  the  following  manner : 

Saw  from  a  half-inch  board  a  strip  four  inches  in  breadth,  and  of 
such  length  tliat,  when  niade  fast  to  the  foot  of  the  bedstead,  it  shall 
rise  four  inches  above  the  toes  of  the  patient  as  he  lies  supine 
upon  the  bed.  Construct  a  h^ng  slot  in  the  upper  portion  of 
this  strip,  intended  to  receive  a  pulley.  Make  holes  with  a 
gimlet  from  side  to  side  through  the  strip,  traveling  the 
slot :  the  holes  being  about  three-quarters  of  an  inch  apart. 
Tliese  holes  are  intended  to  receive  a  large  wire,  which  will 
sene  as  the  axis  ui)on  which  the  pulley  \dll  turn.  In  case  a 
metallic  pulley  cannot  be  obtained,  a  spool  will  serve  the  pur- 
pose. This  piece  of  board,  thus  constructed,  is  to  be  fastened 
upright  to  the  foot  of  the  bed. 

In  order  to  complete  the  apparatus  for  extension  there  will 
be  required  a  small  rope  four  feet  long,  a  bag  of  sufficient 
size  to  hold  twenty-two  pounds  of  sand  or  of  small  shot,  and  a 
piece  of  thin  board  four  inches  long  and  three  and  a  half 
inches  wide,  to  traverse  the  sole  of  the  foot,  and  prevent  the 
adhesive  plaster  bands  from  pressing  upon  the  malleoli.     This 
travei'se  must  be  perforated  in  the  centre  to  receive  the  cord, 
in  the  end  of  which  a  knot  is  to  be  made  which  will  prevent  its 
being  drawn  through.     Ualf  a  pound  of  cotton  batting,  cot- 
ton or  woollen  rollers,  four  feet  of  strong  adhesive  plaster,  and  two 
small  bhx^ks,  or  bricks,  to  place  under  the  foot-posts  of  the  bedstead 
will  also  be  required. 

Tlie  adhesive  plaster  extending  band  will  be  composed  of  one  single 
piece,  wliich,  for  adults,  must  generally  be  about  four  feet  in  length, 

and    thi*ee    and    a    half    inches    in 
breadth ;    but   as   it    api)roaches   the 
middle  it  should   widen  to  about  six 
^  inches,  so  that  when  the  traverse  is 

laid  upon  the   middle  of  the  band, 
—-^^—-         the   margins   of    the    band   may    be 

folded  over  the  sides  of  the  traverse. 

The  rope  having  been  knotted  at 

one  end,  is  now  pasvsed  through  the 

hole   in    the   traverse,   and  while  an 

•^eifitant  steadies  the  foot,  the  extending  band  is  applied  to  each  side 

^'f  the  leg  as  high  as  the  knee,  the  traverse  touching  the  sole  of  the 

^*>ot.    If  the  straps  are  foimd  to  be  longer  than  the  leg  the  ends  may 

^  left,  and  folded  down  upon  the  roller  after  the  first  tunis  are  ap- 


tpright 

Bonn)  and 

Poltey. 


Fig.OS. 


Tittvetie. 
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plied.  Tlie  applientioii  of  tlie  roller,  intended  to  hold  the  bands  in 
place,  will  be  commenced  at  the  ankle,  but  lirst  the  instep  and  the  back 
of  the  leg  above  the  heel  must  be  well  covered  with  cotton  batting,  and 
if  the  patient  is  Very  thin  it  ie  well  to  cover  the  whole  length  of  the 


spine  bf  the  tibia  in  the  sanio  manner.  The  roller  may  now  be 
applied  over  the  bands  as  high  as  tlie  knee,  and  the  supertluoiiB  ends 
of  the  bands  being  doubled  down,  it  inay  be  made  to  return  a  short 
distance  towards  the  foot. 


Passing  the  rope  over  the  pulley  and  attac^hing  the  weight,  exten- 
sion will  be  made.  The  pulley  ought  to  be  about  one  inch  higher 
than  the  middle  of  the  suits  .if  the  f<ii>l.  su  ;is  t..  lift  the  heel  gently 
fi-om  the  bed.  The  amount  of  weight  tii  be  employed,  or  which  the 
patient  can  endure,  will  vsiry  somewhat.  I  have  found  the  maximum 
to  he  abimt  twenty-two  |wjunds,  and  generally  patientii  will  not  end(m» 
for  any  length  <if  time  ovci-  twoTity  pounds. 
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To  render  it  more  certain  that  the  patient  will  not  be  drawn  toward 
the  foot  of  the  bed  by  the  contimunis  extension,  the  foot-ix>sts  must  be 
lifted  about  three  or  four  inches  by  blocks  or  a  couple  of  bricks. 

To  secure  coajitation  and  support  to  the  fragments,  four  splints,  made 
ni  i*lc  leatJier,  and  covered  with  cotton  cloth,  must  be  applied  to  the 
circumference  of  the  limb.  These  splints  should  not  quite  loucli  at 
tlicir  margins.  The  inside  and  outside  Bpliiits  ought  to  be  long  enough 
lo  embrace  the  condyles ;  and  the  ]x»sterior  splint  should  he  wider  than 
cither  of  the  others,  and  extend  from  the  tuber  ischii  to  a  point  below 
the  kiiee.  The  whole  is  to  be  secured  in  jilace  by  four  or  six  strips  of 
bandage  knotted  over  the  front  splint,  and  stitched  fast  to  the  covers  of 
the  side  splints  to  prevent  displacement. 

To  obviate  the  tendency  to  evcruion  which  exists  in  nearly  all 
fractures  of  the  feiniii',  a  long  side  splint,  four  inches  wide,  and 
eitending  from  near  the  axi)la  to  beyond  the  foot,  well  padded  with 
totton  batting  enclosed  in  the  cover  of  the  splint,  must  be  laid  outside 
"t  the  limb  and  body.  From  the  lower  end  of  this  splint,  a  foot-piece 
(hopld  project  six  or  eight  inches  outward,  the  more  effectually  to  pre- 
sent erersion.  The  whole  ia  to  be  secured  to  the  leg,  thigh,  and  body 
)» separate  bands  of  cotton  cloth. 


Eight  weeks  is  the  usual  time  which  a  fracture  of  the  thigh  in  an 
adidt  ought  to  remain  in  apparatus.  The  extension  may.  hnwovor,  be 
lessened  as  soon  as  the  bone  seems  linn ;  and  a.s  early  as  the  fifth  or 
sixth  week  ]>assive  motion  should  be  given  to  the  knee-joint. 
Treatment  of  Fractures  of  the  Thigh  by  Plaster^)f-Pari8. — 
In  the  earlier  editions  of  this  book  I  have  said  that  the  value  of  this 
mode  of  treatment  does  not  appear  to  ba  fully  deciileii.  A  further 
psrsimal  experience,  together  with  the  personal  experience  of  others  as 
it  has  ome  to  my  knowledge,  enable  ma  now  to  say  that  the  plaster-of- 
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Paris  is  not  a  safe  or  judicious  dressing  for  fractores  ot  the  thigh,  either 
for  fractures  through  the  shaft,  or  for  fractures  near  the  upper  or  lower 
extremities  of  the  bone,  for  fractures  in  children  or  in  adults,  for  com- 
pound or  einiple  fractures.  Its  use  under  all  the  circumstances  aamed 
Fig  lua  '"'^  heen  followed  by  a  larger  proportion  of  failures  and 

disasters  than  any  other  plan  of  treatment  known  to  me, 
such  as  great  shortening  of  the  limb,  deformity,  noa- 
union,  delayed  union,  gangrene  and  death.  In  corrobo- 
ration of  these  statements,  and  for  a  more  full  explanation 
of  the  causes  of  these  disasters,  I  must  refer  the  reader 
to  the  7th  edition  of  my  work  on  Fractures  and  Dislo- 
cations. 

The  plaster,  when  employed,  is  to  be  applied  in  the 
fallowing  manner: — 

First,  a  plaster-of- Paris  bandage  is  applied  to  the  foot 
and  leg  two  or  three  hours  before  the  reduction  of  the 
fracture  is  attempted,  or  sufficiently  long  before  for  it  to 
become  hard.     The  patient  is  then  placed  upon  a  table 
with  his  nates  overhanging  one  corner.     The  perinseum 
is  pressed  against  an  iron   stanchion,   which   is  firmly 
screwed   uj)on  the   lower  end  of  the  table,  and  wound 
*  with  heavy  flannel  cloth.     The  nates  are  then  suspended 
y  a  sling  which  passes  under  the  small  of  the  back,  and 
which  is  supported  by  a  wooden  bar  projected  horizon- 
tally from  the  top  of  the  stanchion  to  some  point  of  sup- 
'  port  of  equal  elevation  beyond  the  head, 
stanchion.  -pho  puUeys  then  being  attached,  traction  is  made  to 

the  extent  which  the  patient   can  bear,  or  which   may  be  necessary 
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md  eale.     The  direction  of  the  extension  must  be  in  the  line  of  tho 

axis  of  the  body,   it  having  been  observed  that   when   the  [iliister  is 

kpplied  with  the  limb  abJiicted,  tuo  mnch  pregsiire  is  brought  upon  the 

perinRum  when  the  limb  is  again  dropped  into  line;  and  if  the  iimb  ia 

addocted  when  the  plaster  is  applied,   tlie  dressing  will  bo  too  looite 

about  the  groin  iu  the  straight  position.     The  bandages,  saturated  with 

plaster  in   the  manner  already  directed  in  the  section  on  the  general 

tnmtnient  of  fractures,  are  applied  over  the  whole  limb,  from  below 

n|nrards.  including  the  pelvis.     Occasionally  the  successive  turns  of  the 

roller  are  ri'-enforccd  by  broad  pieces  of  flannel  or  of  patent  lint,  dipped 

rathe  fluid  plaster.     The  numljer  and  thickness  of  the  gncceaaive  layers 

mast  be  deienniued  by  the  apparent  neoeasitiea  of  the  case,  generally 

four  or  five  layers  of  roller  being  roijuired;  at  least  upon  the  thigh. 

I  have  omitted  it.>  state  that  excoriations  caused  by  the  dn-weing  have 
bwii  noticed  must  fi-eijuontly  in  the  groin  and  gluteal  fold  ;  this  may, 
liowcver,  be  avoided  by  i>liii'ing  a  heavy  piece  of  dry  flannel  over  these 
Jiwte  previous  to  the  api'lication  of  the  plaster. 

T!ie  dres^in^  being  cuniideted,  the  ext«naioii  ie  continued  fifteen  or 
tweuty  minute  until  the  plaster  lias  become  hai-d. 


Treatment    of  Fractures    of  the  Thigh    in    Children.—Witli 

'iiiltlren  I  employ  the  same  iii(idt>  of  dresriing  a«  in  adults,  eo  far  a» 
"*  iin'ans  (if  extension  an",  (concerned,  excepting  that  the  extending 
*u^ht  is  lessened,  and  sometimes  omitted  altogether;  and  occasionally 
1*  I*  fomid  sdvantageftus  t^i  emphiy  a  perineal  band,  made  fast  above 
'"the  head  of  the  bed.  and  which,  being  drawn  only  moderately  tight, 
»«ries  a&  a  re&traiiit  against  tho  child's  disposition  to  slide  down. 

With  children  the  greatest  difticnlty  is  in  preventing  them  from 
f'lliiifr  over  and  twisting  about  in  everj' direction.  This  is  completely 
*'l>viaii.^  hy  placing  a  long  splint,  such  as  I  have  described  for  fractures 
"'  llie  thigh  in  adutia,  on  each  side  of  the  iMidy.  ftud  uniting  tlietn 
ffH;t  by  a  trausverse  piece  of  l>oard  ;  and.  while  extension  is 
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made  only  from  the  broken  limb,  securing  each  leg  and  tliigh  to  ita 
respective  long  splint,  and  to  the  body  also. 


Fig.  108. 


Thigh  Splint  for  Children. 


In  addition  to  the  quietude  which  this  plan  insures,  it  will  be  found 
that  it  furnishes  a  kind  of  movable  fracture  bed  in  which  the  little 
patient  can  be  carried  securely  from  one  place  to  another. 


Fig.  104. 


Tho  itame  applied. 

In  the  case  of  female  infants  it  is  well  to  have  the  splints  spread  a 
little  at  the  bottom,  so  as  to  separate  the  thighs  slightly. 

Treatment  of  Compoiind  Fractures  of  the  Thigh,  including 
Gunshot  Fractures. — AVhile  many  excellent  surgeons,  who  employ 
the  straight  }X)sition  in  other  fractures  of  the  femur,  prefer  to  ado})t 
the  flexed  position  in  gunshot  and  in  all  compound  fractures  of  this 
bone,  my  exj^rience  leads  me  to  give  the  preference  here  also  to  the 
straight  ix)sition  ;  and,  moreover,  while  most  surgeons  have  thought 
pR)per  to  reject  extenj^ion  altogether  in  this  class  of  fractures,  it  has 
pn>ved  in  my  hands  one  of  the  most  i-eliable  means  of  securing  rest 
and  comfort  to  the  patient,  by  preventing  the  contraction  of  the  muscles 
and  consequent  goading  of  the  inflamed  tissues  by  the  fragments  of 
In^ne :  it  has  secured  to  the  i>atients  longer  limbs,  and  union  with  less 
lateral  deformitv. 
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Indeed,  inasuiuch  as  we  cannot  usually  employ  kteral  support  in 
thcfec  cases,  extension  is  almost  our  only  reliable  expedient  to  prevent 
lateral  displacement.  It  is  nevertheless  true  that  violent  extension,  or 
such  as  may  be  properly  used  in  simple  fractures,  is  painful  and  mis- 
chievous ;  even  with  adults,  the  amount  which  can  be  tolerated  will 
w?ldom  exceed  fifteen  pounds,  and  sometimes  five  pounds  will  be  the 
limit. 

I  employ  for  these  fractures  a  modification  of  the  excellent  appa- 
ratus invented  by  Dr.  Ilodgen  of  St.  Louis,  late  surgeon  U.  S.  Vols., 
composed  of  four  parallel  bars,  constituting  a  skeleton  box,  in  which  the 
liinb  is  suspended  upon  strips  of  bandage  made  fast  on  either  side  by 
l)ius  projecting  downwards  beneath  the  two  upper  bars.  By  doubling 
each  strip  of  bandage  and  stitching  them  on  one  side,  the  pins  may  be 
dispeused  with. 

Fig.  105. 


Hodgen^s  appAra'nit  ror  Gunnhot  FractnrPK  of  the  Thif^h. 


FUf.  urn. 


Same  with  limb  in  position. 

A  long  outside  splint,  constructed  as  I  have  described  for  the  preven- 
tion of  eversion,  the  continuity  of  which  is  interrupted  for  a  space  of 
four  or  six  incihes  opposite  the  fracture,  and  reunited  by  projecting  iron 
brackets,  will  answer  very  well  in  ordinary  compound  fractures  which 
are  not  the  result  of  gunshots. 

The  following  wood-cuts  will  explain  a  movable  bed  or  stretcher 
which  I  have  used  to  advantage  in  army  practice,  and  which  admits  also 
of  the  employment  of  moderate  extension.  A  long  side  splint  may  be 
added  sometimes. 

Of  the  various  double-inclined  planes  none  are  better  than  Ilodgen's 
wire  suspension  apparatus,  N.  R.  Smith's  anterior  splint,  or  a  double 
inclined  plane  made  of  boards,  with  a  joint  corresponding  to  the  knee, 
and   a  foot-lK>ard.     Nearly    all   of   the   complicated,  flimsy,  patented 
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double-inclined  planes  invented  by  meuhaiiicB,  and  liawked  aboat  tho 
country  by  agents,  are  simply  worthless. 


Fractures  of  One  or  Both  of  the  Condyles  are  not  very  frequent, 
and  in  most  of  the  cases  which  do  occur,  the  injury  ib  eo  serious  as  to  de- 
mand amputation.  In  case  it  is  determined  that  amputation  is  not  neces- 
sary the  nearly  straight  position — the  leg  and  thigh  being  made  to  re- 
pose in  a  long,  well-cushioned  fracture-box — will  generally  be  found  to 
answer  the  indications  most  completely,  ^Vhen  the  fracture  implicates 
both  condyles,  extension  will  be  required.  Splints  and  bandages  are 
in  general  not  indicated,  but  I  have  lately  seen  one  of  these  fractures 
do  exceedingly  well  in  the  plaster-of-Paria  dressing. 


A  few  examples  of  Separations  of  the  Upper  and  Irftwer  Epi* 
physes  of  the  femur  have  been  reported.  Separation  of  the  lower 
epiphysis   is   the   most  frequent,   having    been    occasioned    in   some 
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instaucee  by  attempts  to  overcome  aiiclijloBis  at  the  knee-joint.  The 
diagaoeis  aiid  treatment  of  these  injuries  demand  no  special  cousidej'a- 
tioii. 


splint  appUnl. 


FractnrM  of  the  Patella. 

The  patella  ia  occasionally  broken  by  a  direct  blow;  but  most  often  it 
iscaami  by  the  action  of  the  muscles  alone,  as  when  one  attempts  to 
^fe  himself  from  falling. 

The  fracture  is,  usually,  tninsverse,  but  in  rare  cases  the  line  of 
fracture  is  oblique  or  longitmlinal ;  sometimes  it  is  comminnted.  The 
'•'sgiiiHs  is,  ill  general,  easily  made,  although  iii  many  cases  of  trans- 
'^sree  fracture  it  may  Ik;  (lit3i(;iilt  or  impossible  to  discover  crepitus. 
"■^narily  the  original  (li:iplucemfiit  of  the  upper  fragment  •■  **> 
"Uce-quartcrs  of  an  inch,  but  in  some  cases  it  is  inncli 

Tte  treatment  consists  in  elevating  the  limb  npc 
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inclined  plane,  so  as  to  relax  tlie  quadriceps  fenioris,  and  then  securiiig 
the  upper  fi-aginent  in  place  by  a  roller;  after  which  the  whole  must 
be  supported  upon  th«  splint  by  a  roller  extending  fmni  the  foot  to  the 
grain.  Ill  the  accompanying  drawing  this  last-named  roller  is  only  ap- 
plied to  the  lower  portion  of  the  leg,  the  di'essing  being  incomplete. 


The  author's  apparaCus  (or  fractured  pstalla  when  the  aeparatlon  Is  coDslUmble. 

When  the  separation  of  the  fragments  is  not  considerable,  the  dressing 
Trith  a  gum-shellac  cloth  splint,  as  shown  in  Fig.  ]  12,  will  suffice. 


The  fln&l  tunis  ot  the  roller 


The  patella,  hanng  been  broken  transversely,  iisiuilly  unites  by  a 
short  ligament.  If,  however,  the  ligament  is  not  more  than  half  or 
throe-<]uartcrs  of  an  inch  iii  length,  the  limb  will  be  as  stmng  as  if  tlie 
fragments  had  united  by  bone.  The  cure  cannot  generally  be  consider- 
ed completed  under  six  or  eight  weeks;  but,  to  prevent  anchylosis,  pas- 
sive motion  should  he  given  t<^i  the  joint  as  early  as  the  fourth  or  fifth 
week.  Great  care  must  be  taken,  while  employing  passive  motion,  not 
to  rupture  the  ligament ;  and  when  the  patient  is  pennitted  to  leave  the 
bed,  he  must  be  cautioned  against  l>cnding  the  knee  foreihly  or  bear- 
ing great  weight  u]win  it.  I  have  known  the  new  ligament  to  be 
ruptured  in  several  cases  bv  attempts  to  rise  fmni  the  sitting  jxtstnre, 
and  in  othci-s  by  bending  the  knee  over  the  wde  of  the  bed.  It  has 
been  observed  also  that  the  ix'fracturc,  or,  to  speak  more  correctly,  that 
the  rupture  of  the  newly  fonned  ligament,  is  usually  followed  by  great- 
er retraction  of  the  npjier  fragment,  and  that  a  reunion  has  seldom 
riiereafter  been  effected. 
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Becently  Burgeons  hare  ocoasionally  practised  wirinj^  the  fragmentH, 
"irith  antiseptic  preuftutions. "  In  the  last  American  edition — the 
KTenth — of  my  "Treatise  on  Fractures  and  Disiociitions,"  I  have  dis- 
cussed this  sabject  quite  fully,  and  have  called  attention  to  seToral 
eiamplea  of  death  caused  by  this  practice.  In  this  city  one  patient  has 
Ut  the  leg,  and  two  have  died  in  consequence  of  this  operation,  made 
in  each  case  with  strict  "antiseptic  precautions,"  Such  experience 
renders  argument  unnecessary, 

FnctuTM  of  tha  TibU. 

When  the  shaft  of  the  tibia  alone  is  broken  there  is  usually  very  little 
displacement ;  and  a  single  leather  splint  is  sufficient  to  secnre  a  good 
resoll.  The  malleolus  interims  is  sometimes  broken  in  connection  with 
diflofatiims  of  the  ankle;  but  the  fragment  is  not  generally  much,  if . 
at  all.  displaced.  A  few  examples  of  separations  of  both  the  upper 
and  lower  epiphyses  have  also  been  reported,  but  they  do  not  usually 
become  greatly  displaced,  and,  having  been  adjusted,  union  has  occurred 
promptly. 

FracturM  cf  tha  Fibula. 

There  is  but  one  fracture  of  the  fibula  which  deserves  special  men- 
lion,  namely,  a  fracture  about  two  or  three  inches  above  the  lower  end ; 
mi  which  is  usually  tlie  result  of  a  fall  upon  the  foot,  in  consequence, 
of  whidi  the  foot  is  violently  twisted  outwards,  and  sometimes  the  ankle 
i*  itself  dislocated,  or  rather  the  astragalus  is  rotated  upon  the  tibia. 
Tliis  luB  been  known  generally  among  surgeons  as  a  "  Pott's  fracture," 

III  case  the  f(X)t  lias  been  thn)wn  outwards  with  suflicient  force  to 
ilisJiK'sie  the  ankle,  or  rotate  the  astragalus  in  its  socket,  there  is  Bome- 
tiiiie*, 8cconii>anying  the  fracture  of  the  fibula,  a  fracture  of  the  mal- 
'""hw  internus ;  or,  as  more  frequently  happens, -a  detachment  of  some 
P"fti(iii  of  the  intemal  lateral  ligament  from  the  malleolus  tntenius. 
"hen  either  of  these  accidents  has  complicated  the  fracture  of  the 
nbuja,  the  foot  will  be  strongly  inclined  to  fall  outwards,  and  it  is  not 
"'rtaiii  that  this  inclination  will  ever  he  entirely  overcome 

111  a  few  instances,  also,  the  astragalus  will  l>e  iiK-lincd  to  a  sub- 
'iiiition  backwai-ds  upon  the  lower  end  of  the  tibia.  I  have  rei>orted 
^s^eral  of  these  examples,  including  one  case  in  which  an  autopsy 
*»»  made  at  licllevne  Hospital. 


AVhen  the  foot  is  only  inclined  to  turn  orttwanls.  the  splint  recoin- 
inended  by  Dupuytren  will  mnst  completely  answi-r  the  indicatic.ns. 
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This  splint  is  constructed  of  a  single  board,  about  four  inches  wide, 
long  enough  to  extend  f i-om  the  knee  to  a  point  two  or  three  inches 
below  the  foot.  A  pad  of  the  width  of  the  splint,  and  of  such 
length  as  to  reach  from  the  knee  to  the  malleolus  intemus,  three  inches 
thick  at  its  lower  end  and  tapering  to  one  inch  at  its  upper,  is  laid 
upon  the  inside  of  the  leg,  and  over  this  is  placed  the  splint.     A  few 

turns  of  the  roller  will  secure  the  upper 
^•^^^*  ends  of  the  splint  and  pad  to  the  leg; 

while  similar  turns  of  the  roller,  at  and 
below  the  malleolus,  will  secure  the  lower 
ends,  and  at  the  same  time  adduct  the  foot 
strongly  towards  the  splint  The  limb 
may  now  rest  upon  the  heel,  or,  by 
flexing  the  leg  upon  the  thigh,  it  may  be 
made  to  rest  very  comfortably  upon  the 
side. 

If,  however,  the  heel  inclines  to  fall 
^.    ..     ^*wr..K.u-^    **       backwards,  the  limb  must  constantly  rest 

Dislocation  of  the  Foot  backwards  after  a  111 

Pott's  Fracture.  upou   the  liccl ;   or  a  posterior  leather 

splint,  fitted  to    the  back  of  the  limb 
and  enclosing  the  hee.,  must  be  substituted  for  Dupuytren's  splint. 

The  plaster-of-Paris  dressing,  if  applied  with  great  cai'e,  may  also  be 
employed  in  this  f  ractiu'e  with  a  tolerable  certainty  of  a  good  result. 

Fractures  of  the  Tibia  and  Fibula. 

These  fractures  are  mostly  oblique,  and  generally  unite  with  a  shor- 
tening of  half  an  inch.  In  exceptional  cases  there  may  be  no  shorten- 
ing at  all. 

Simple  fractures  of  botli  bones  of  the  leg  are  in  general  best  treated 
by  two  leather  splints,  one  on  either  side,  which  are  made  to  extend 
from  above  the  knee  to  near  the  metatarso-phalangeal  articulations ; 
the  limb,  as  soon  as  the  second  or  third  day,  when  the  splints  have 
become  dry  and  hard,  being  suspended  from  a  wire  or  wooden  frame. 
In  suspending  the  limb,  tlie  knee  should  be  about  one  inch  higher  than 
the  foot,  and  the  heel  j^hould  be  elevated  only  so  far  as  to  clear  the 
bed.  By  suspending  the  limb  in  this  manner  the  patient  is  rendered 
more  comfortal)le,  and  motion  at  the  point  of  fracture  is  in  a  great 
measure  obviated. 

Extension  and  counter  extension  can  seldom  be  employed  to  advan- 
tage in  these  fractures ;  but  in  case  it  is  attempted,  adhesive  plaster  bands 
may  be  used  for  extension,  the  whole  limb  being  placed  in  a  straight 
position,  as  for  fractures  of  the  femur;  the  f<x)t  of  the  bed  must  also 
be  slightly  elevated,  and  the  extension  be  made  with  a  weight  and 
pulley.  From  live  to  ten  pounds  is  as  much  as  can  generally  be 
bonie. 
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A  compound  fmeture  of  tlie  leg  may  he  supported  temporarily  on  a 
pillov  covered  with  oil-cloth,  between  two  well-uuBhioned  side  splints, 
or  upon  double  inclined  planes,  such  as  Ilodgen'a  suspending  appaiatiis, 
but  in  many  casea  no  mode  of  dressing  these  fractures  during  the  first 
few  weeks  will  be  found  so  convenient  as  "  Barton's  bran-box."  For 
(his  purpose  a  fracture-box  is  constnicted  with  movable  sides,  which 
are  to  be  secured  in  ]X)sitiou  with  hooks  made  fast  to  the  foot-piece. 
Over  the  box  is  laid  a  piece  of  cotton  cloth  wider  and  longer  tlian  the 
boi,  and  ujwn  this  is  poured  sufficient  bran  to  form  a  floor  upon  which 
the  limb  may  rest  easily ;  the  leg  is  then  laid  in  the  box,  and  the 
njiper  end  of  the  cloth  is  pinned  around  the  limb  above  the  knee ;  ad- 
ditional bran  ia  packed  between  the  sides  of  the  box  and  the  leg ;  and 
finally  the  box  is  susirended  in  the  same  maimer  that  it  has  been 
adviijed  to  suspend  the  leg  when  lateral  splints  are  employed. 

T!ie  object  in  placing  the  bran  inside  of  cloth,  and  not  directly  in 
the  Ixix,  is  tu  prevent  its  escape  through  the  joints,  and  at  the  upper  end 
*A  the  bos. 

If  the  bran  )>ecome8  soiled  by  blood  or  pus,  that  which  is  soiled  may 
be  at  any  rime  removed,  and  replaced  by  fresh  bran,  without  dis- 
turbing the  limb. 

Ill  the  preceding  pages  I  have  already  expressed  ray  convictiofl, 
sfter  a  large  experience  in  my  own  surgical  wards,  that  the  plaster-of- 
Paris  dressing  was  eminently  serviceable  in  compound  fractures  of  the 
tibia  and  filiula.  In  order  to  insure  its  best  results  the  dressing  must 
be  applied  before  swelling  has  taken  place,  or,  if  this  is  already  present 
in  any  considerable  degree,  not  until  after  the  swelling  has  subsided. 
So  epedal  instructions  are  needed  as  to  the  mode  of  applying  the  plaster 


ttuter-ot-Parii 


"fewinga,  after  what  has  been  said  upon  this  subject  in  the  preceding 
psjTw.  further  than  to  say  that  a  window  must  be  made  for  the  escape 

of  j)nfl,  and  that  I  generally  find  it  comforting  to  the  patient  to  swing 

the  limb  after  the  plaster  has  hardened. 
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Fracture  of  the  Bones  of  the  FooL 

Fracti.rcs  of  the  Tarsal  Bones  seldom  require  mechanical  appliancet 
for  their  support.  They  are,  however,  serious  accidents,  and  occasion- 
ally result  in  the  formation  of  abscesses,  or  in  caries  or  necrosis  of  tho 
bones.  Absolute  rest  is  the  most  important  condition  for  their  snccess- 
ful  management. 

Fractures  of  the  Metatarsal  Bones,  and  of  the  Phalanges  of  the 
Feet  are  to  be  treated  upon  the  same  principles  as  fractures  of  the  cor- 
responding bones  in  the  hands. 


CHAPTER  XYIL 

DISLOCATIONS. 
Section  1. — General  Considerations. 

Division  and  Nomenclature. 

Dislocations  are  divided  into  simple,  compound,  and  complicated, 
partial  and  complete,  recent  and  ancient,  primitive  and  consecutive, 
unilateral  and  bilateral,  single  and  double.  We  speak,  also,  of  disloca- 
tions as  traumatic,  pathological,  and  congenital. 

A  Simple  dislocation  is  a  displacement  of  one. bone  from  another 
at  its  place  of  natural  articulation,  with  no  lesions  beyond  those  which 
are  usual. 

A  Compound  dislocation  is  a  similar  displacement,  accompanied  with 
an  external  woimd  communicating  with  the  joint. 

Dislocations  are  termed  Complicated,  when  accompanied  with  other 
unusual  lesions  than  such  as  characterize  them  as  compound. 

Tlie  tenns  Partial  and  Complete  explain  themselves ;  so  also  do  the 
terms  Recent  and  Ancient. 

In  a  Primitive  luxation  the  bone  remains  in  the  situation  into 
which  it  was  iii*st  tlirown ;  whereas  in  a  Consecutive  dislocation  it  has 
assumed  a  new  position. 

AVlien  a  central  or  median  bone,  like  the  inferior  maxilla,  hyoid  bone, 
sternum,  etc.,  is  dislocated  uix)n  one  side  only,  the  dislocation  is  called 
Unilateral;  when  upon  both  sides,  it  is  called  Bilateral. 

When  two  corrospoiKliui}:  bones  upon  opposite  sides  of  the  body  are 


DLSL0CATI0N8 GENERAL   CONSIDERATIONS.  305 

dislocated  at  the  same  points — as,  for  example,  when  both  ehoulders  are 
dislocated — ^it  is  called  Double ;  when  but  one  is  dislocated,  it  is  called 
Single. 

A  Trauxnatio  dislocation  is  the  result  of  an  accident,  or  of  sudden 
force  applied ;  and  a  Pathological  dislocation  is  the  result  of  disease. 

Congenital  dislocations  are  those  which  were  present  at  the  time  of 
birth. 

General  Oaiuet. 

Dislocations  occur  most  often  in  middle  life,  not  so  frequently  in  old 
age,  and  still  more  rarely  in  infancy. 

Muscular  action  alone  sometimes  causes  a  dislocation  ;  but  in  nearly 
aU  dislocations  said  to  be  occasioned  by  external  force,  muscular  action 
performs  an  important  part  It  is  very  difficult  to  produce  a  dislocation 
upon  the  cadaver,  when  the  muscles  no  longer  assist  in  causing  dis^ 
placement. 

In  general,  the  external  force  which  dislocates  a  long  bone  is  applied 
to  the  opposite  extremity  of  the  bone.  In  a  few  examples  it  is  applied 
directly  to  the  end  dislocated. 

General  Signs. 

In  attempting  a  differential  diagnosis  between  fractures  and  disloca- 
tions, we  should  take  into  account  the  age  of  the  patient,  and  the  manner 
^  which  the  accident  occurred,  with  any  other  predisposing  or  exciting 
oinaeB  which  the  history  of  the  case  may  furnish. 

The  leading  differential  signs  between  fractures  and  dislocations  were 
nientioned  when  treating  of  fractures.  In  dislocations  there  is  an 
ibaence  of  crepitus,  there  is  preternatural  immobility  of  the  limb,  and 
when  the  bones  are  reduced  they  usually  remain  in  place.  In  fractures 
Q^itus  is  usually  present,  there  is  preternatural  mobility,  and  the  bones 
haying  been  reduced,  they  are  in  most  cases  with  difficulty  retained  in 
place. 

General  Treatment. 

In  all  cases  where  the  reduction  of  a  dislocation  is  proper,  the  reduo 
tion  should  be  effected  as  speedily  as  possible. 

Dislocations  are  reduced  by  the  employment  of  such  general  or  con- 
stitutional means  as  diminish  tlie  resistance  of  the  muscles,  and  which 
thus  enable  us  to  employ  with  more  success  the  local  means.  Former- 
ly this  was  acijomplished  by  bleeding,  the  warm  bath,  and  nauseants. 
At  the  present  day  amesthetics  alone  arc  used. 

Dislocations  may  be  reduced  also,  in  many  cases,  by  local,  without 
the  aid  of  constitutional  means.    The  local  means  arc :  first,  manipula 
20 
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tion,  or  the  guidance  of  the  bone  to  its  articulation  by  certain  skilfiil  ma* 
noBuvres,  and  without  the  employment  of  force,  which  may  be  termed 
the  physiological  method,  since  its  success  depends  chiefly  upon  a  know 
ledge  of  the  functions  of  the  muscles  and  ligaments ;  it  inflicts  lesB  in- 
jury than  either  of  the  other  local  measures ;  it  is  often  successful,  and 
in  all  recent  cases  in  which  it  can  be  applied,  should  precede  the  trial 
of  other  methods :  second,  leverage,  or  the  application  of  force  upon 
the  principle  of  the  action  of  the  lever :  third,  extension,  with  counter- 
extension.  Both  of  these  latter  methods  are  more  or  less  purely  me- 
chanical. 

Oompoimd  Diilocations. 

Compound  dislocations  are  in  general  more  serious  than  compound 
fractures,  and  frequently  demand  immediate  amputation,  or  resection. 
The  causes  of  this  difPerence  are  apparent.  The  force  required  to 
thrust  the  broad,  smooth  surface  of  the  articular  end  of  a  bone  through 
the  flesh  is  much  greater  than  that  required  to  project  the  sharp  point 
of  a  broken  bone ;  consequently  the  tendons,  muscles,  ligaments,  nerves, 
and  vessels  in  the  vicinity,  suffer  more  strain,  contusion,  and  laceration. 
It  is  probable,  also,  that  the  exposure  of  the  joint  surfaces  increases  the 
hazard.  Moreover,  the  fact  that  when  a  dislocated  bone  is  reduced  it 
usually  remains  in  place,  renders  the  reduction  of  a  compound  disloca- 
tion in  itself  a  source  of  danger ;  since  it  brings  all  these  strained  and 
contused  tissues  into  a  state  of  tension,  and  maintains  them  in  this  con- 
dition, in  spite  of  the  reaction  and  inflammation  which 'result.  We 
find,  therefore,  in  the  overlapping  of  the  fragments,  and  consequent  re- 
laxation and  rest  to  the  muscles — ^which  is  so  inevitable  in  certain  frac- 
tures—  some  compensation  for  the  shortening  and  deformity  of  the 
limbs. 

Very  many  compound  dislocations  occurring  in  large  joints  demand 
amputation ;  some  are  treated  successfully  by  resection  and  subsequent 
reduction ;  in  other  cases,  reduction  being  at  once  effected  and  carefully 
maintained,  recovery  takes  place  with  little  or  no  impairment  of  the  funo* 
tion  of  the  joint.  A  result  so  favorable  is,  however,  rarely  observed 
except  in  the  case  of  the  phalanges  of  the  hand,  and  even  here  it  must 
be  regarded  as  exceptional. 

Sbotion  2. — Special  Dislocations. 

Dlfllocatioiui  of  the  Inlinlor  MaziUa. 

This  dislocation  may  be  unilateral  or  bilateral ;  the  bilateral  beiiig  the 
most  frequent.  A  simple  dislocation  of  the  lower  jaw  can  only  occur 
m  the  direction  forwards.  If  a  lateral  dislocation  should  occur,  it 
must  be  accompanied  with  a  fracture  also. 
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Tlie  accident  is  generally  caused  by  a  force  applied  to  tlie  chin  when 
tlie  month  U  wide  oiJCii.  The  condyloid  process  of  the  inferior  iiinxilla 
deserWthe  glenoid  fosga  of  the  temj)o- 
nil  Uiue,  and  elides  fnr^varda  over  the 
BTiiL'ular  eiuiueiioe  into  the  zygomatic 
fiwa.  ^Vlien  both  condyles  are  dielo- 
cittKi.  the  I'hin  is  depressed  vertically, 
aiij  the  month  remains  wide  ojwn. 
Wieii  only  one  is  dislwated,  the  chin  is 
aleii  Jejiressetl,  but  at  the  eanie  time  it 
Ji  tiiruuti  a  little  to  the  side  op[>osite 
tJiiit  on  whifli  the  disloc^ation  exists. 

Ill  tase  the  dislocation  is  unilateral 
the  Biira;eon  will  place  a  piece  of  pine 
Tfood  between  the  niolai-s  to  serve  as  a 
fulcnim,  and  lift  the  cliin  slowly  and 
forcibly.  Sometimes  it  has  been 
found  necessary  to  press  the  cliin  a 
little  backwards  at  the  same  time  that 
it  waa  being  elevated.  Wlien  botli 
w'Tidjles  are  dislocated  it  may  be  iie- 
cesarj-  to  reduce  one  condyle  at  a  tin 


diieiug  the  secoiul,  the  firet  ia  not  re-luxated. 


',  taking  care  that  while  i-e- 


Dialooatloni  of  ths  Vaitebrn. 

Die  bodies  of  the  vcrtcbno  may  be  tlisplaced  nioi-e  or  less  coniplete- 
hoiie  fi-om  the  other;  ur  they  may  undergo  a  lateral  rotation  upon 
*aeh  other,  resulting  in  a  fracture  or  dislocation  of  the  corresponding 
obliqiie  processes. 

The  bodies  of  the  vertebrse  articulate  with  each  other  chiefly  through 
an  elastic  fibro-cartilaginous  tissue,  called  the  intervertcbml  substance, 
and  not  by  synovial  surfa<«s,  which,  when  present  in  other  articula- 
tions, admit  of  a  gliding  motion  between  the  corresponding  bony 
snrfac-cs.  It  is  not  in  the  ordinary  sense  of  the  tenn,  therefore,  that 
dislocations  occur  between  the  bodies  of  the  vertebraj,  inasmuch  as 
there  is  no  slipping  of  one  lH>ne  fnnn  another,  but  only  a  displace- 
ment following  the  fracture  or  rupture — as  it  might  with  equal  pro- 
priety be  tertncd — of  the  lK>nd  of  union  between  the  adjacent  verte- 
bra'. In  B«>ine  cases  the  iiiter\'ertebral  substance  is  simply  detached 
from  one  of  the  vertebne;  in  others  it  is  torn  more  or  less  obliquely 
through  its  centre  ;  but  so  firm  is  its  wnnection  with  the  bodies  of  the 
vertebra*,  that,  perhajis,  in  a  majority  of  cases  a  portion  of  one  or 
the  other  of  the  vertebra;  is  broken  off  and  remains  attached  to  the 
illter^'ertebral  substanee ;  and  since  there  is  usually  no  mode  of  veri- 
fying  the  precise  coadition,  it  is  proi)er  to  conclude  that  many  cases 
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reported  as  dislocations  were  quite  as  much  fractures  as  dislocatioiiBi 
and  the  reverse. 

Moreover,  the  position  of  most  of  the  oblique  processes  is  such,  that 
when  the  bodies  of  the  vertebi-se  are  forcibly  separated  from  each  other 
to  any  considerable  extent,  a  fracture  of  these  processes  can  scarcely  be 
avoided.  In  the  dorsal  region  this  would  seem  to  be  inevitable.  In 
the  cervical  and  lumbar  regions  a  dislocation  of  the  body  of  a  verte- 
bra is  sometimes  accompanied  with  dislocation  of  the  oblique  processes 
also,  and  not  with  a  fracture. 

If  the  dislocation  of  the  oblique  processes  is  bilateral,  it  may  in  gen- 
eral be  inferred  that  there  is  also  a  dislocation  or  a  fracture  of  the  cor- 
responding body.  If  it  is  unilateral,  the  intervertebral  substance  may 
simply  have  undergone  a  lateral  rotation. 

The  differential  diagnosis  between  dislocations  of  the  bodies  of  the 
vertebrsB  and  fractures,  is,  as  has  been  intimated,  often  exceedingly  dif- 
ficult, sometimes  impossible  during  life.  It  is  not  so  difficult,  however, 
to  determine  the  existence  of  a  dislocation  of  one  or  both  of  the  oblique 
processes.  If  but  one  of  these  processes  is  dislocated,  as  has  happened 
pretty  frequently  in  the  cervical  region,  the  head  is  turned  to  one  side, 
and  tixed  in  this  position :  when  both  are  dislocated,  the  head  is  thrown 
back  or  forwards,  and  usually  fixed  in  these  abnormal  positions.  The 
altered  positions,  also,  of  the  spinous  and  transverse  processes  will 
sometimes  facilitate  the  diagnosis. 

Dislocations  of  the  bodies  of  the  vertebrae  are  accompanied  with  the 
same  phenomena — relating  to  the  injuries  inflicted  upon  the  spinal  cord 
— as  accompany  fractui*es  of  the  vertebrse ;  but  in  unilateral  dislocations 
of  the  articulating  processes  these  phenomena  are  often  in  a  great  mea- 
sure absent. 

In  most  of  the  cases  of  dislocation*  of  either  the  bodies  or  articulat- 
ing processes  of  the  vertebrse  the  patients  have  died  as  a  consequence 
of  the  injury ;  but  Sanson  has  reported  one  example  of  recovery  after 
dislocation  of  the  tliird  cervical  vertebra,  with  no  other  permanent  in- 
jury than  inability  to  lift  the  head  more  than  four  ijiches  from  the 
sternum;  and  Purple  has  reported  a  dislocation  of  the  fifth  cervical 
vertebra,  followed  by  permanent  paralysis  of  the  lower  extremities,  in 
which  condition  the  patient  survived  seven  years.  If  only  one  of  the 
oblique  processes  is  dislocated  the  prognosis  is  much  more  favorable. 

Attempts  at  reduction  of  dislocations  of  one  or  both  oblique  processes, 
or  of  the  bodies  of  the  vertebrae,  have  frequently  proved  unsuccessful. 
Spencer  attempted  to  reduce  a  dislocation  of  the  second  vertebra,  but 
failed,  and  his  patient  died  in  forty-eight  hours.  Boyer  failed  in  two 
cases,  and  it  is  said  that  a  young  patient  at  La  Charit6  died  while  the 
sui-geon  was  attempting  reduction,  a  few  days  after  the  accident 
Dupuytren  affirms  that  such  attempts  are  very  dangerous,  and  that  he 
has  often  known  patients  to  perish  while  the  extension  was  being  made. 

On  the  other  hand,  Shuck,  of  Vienna,  succeeded  in  a  case  of  snpjtosed 
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luxation  of  one  uf  the  oblique  processes  of  the  cervical  vertebrae,  and  hi« 
patient  made  a  complete  recover}'.  Extension,  in  this  case,  ^as  made 
from  the  chin  and  occiput,  and  counter-extension  from  the  shoulders. 
The  force  was  gradually  increased,  until  a  sudden  snap  was  felt,  and 
immediately  the  head  was  restored  to  its  natural  position  and  power 
of  motion. 

Hickerman,  of  Ohio,  found  in  the  case  of  a  girl  one  of  the  vertebrsB 
^lislocated,  causing  a  prominence  in  the  back  part  of  the  phai-ynx,  op- 
\miG  the  fourth  and  fifth  cervical  vertebrae,  and  almost  completely  sus- 
|>ending  respiration  and  the  action  of  the  heart  He  seized  the  head  of 
the  patient  under  his  left  arm  and  thus  made  extension,  while  with  the 
index  finger  of  his  right  hand  he  made  pressure  upon  the  projection  in 
the  pharynx.  In  about  one  minute  the  bone  receded  under  the  pres- 
sure, and  immediately  the  respiration  became  natural.  Her  recovery 
was  complete. 

Schauth  succeeded  on  the  eighth  day,  in  what  was  probably  a  disloca- 
tion of  one  of  the  oblique  processes  of  the  fourth  cervical  vertebra,  by 
extension  and  counter-extension  made  from  the  head  and  shouldei*s  by 
four  men.  During  the  extension  the  head  was  also  rotated  slightly, 
and  pi-essure  was  made  directly  upon  the  transverse  process.  The  re- 
duction of  the  bone  was  accompanied  with  a  sound,  loud  enough  to  be 
heard  distinctly. 

Maxson,  of  Geneva,  N.  Y.,  relates  the  case  of  a  girl,  about  nine  years 
of  age,  having  a  dislocation  of  the  right  oblique  pi-ocess  of  the  fifth  or 
sixth  cervical  vertebra,  caused  by  turning  her  head  suddenly  around 
while  at  play.  At  first  she  complained  only  of  inability  to  sti*aighten 
the  neck,  and  she  became  faint  whenever  she  was  moved.  About  forty- 
eight  hours  after  the  accident  her  mother  attempted  to  turn  her  head 
slightly,  when  a  severe  convulsion  ensued.  Dr.  Maxson  saw  her  soon 
after,  and  could  feel  distinctly  the  displacement  of  tlie  transverse  pro- 
cess, lie  grasped  her  head  with  both  hands,  and  turned  it  gently  in 
the  same  direction  to  which  it  was  already  inclined,  namely  toward  the 
left  shoulder,  in  order  if  possible  to  disengage  the  process ;  then  lifting, 
or  extending  the  head,  he  rotated  it  carefully  in  the  opposite  direc- 
tion, when  reduction  was  accomplished.  Her  recovery  was  speedy  and 
complete.  Wood  of  this  city,  Kust,  and  others,  have  met  with  like  suc- 
cess in  similar  examples. 

Ayres,  of  Brooklyn,  has  furnished  us  with  a  successful  reduction  on 
the  ninth  day  of  a  bilateral  dislocation  of  the  oblique  processes.  The 
patient  was  a  man  thirty  yeare  of  age,  and  the  di  location  occurred  in 
tome  manner  unknovTn,  while  he  was  in  a  state  of  intoxication.  Keduc- 
tion  was  effected  by  extension  and  counter-extension,  while  the  patient 
vras  under  the  influence  of  chloroform.  The  extension  was  made  in  a 
direction  upwards  and  backwards,  by  the  hands  of  three  surgeons  ap- 
plied to  the  chin  and  occiput,  while  counter-extension  was  made  by  two 
folded  sheets  crossed  upon  the  shoulders. 
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Dislocations  of  the  atlas  fi-om  the  axis^and  of  the  head  from  the  atlu, 
have  generally  proved  speedily  fatal.  The  elder  Malgaigue  succeeded, 
however,  in  reducing  a  dislocation  of  the  atlas  forwards,  and  Ehrlidi 
reduced  a  dislocation  of  the  same  bone  backwards ;  while  Dariste  ex- 
hibited to  the  Anatomical  Society  of  Paris,  1838,  a  specimen  of  inoom 
plet^  luxation  of  the  head  upon  the  atlas,  which  accident  the  patient 
bad  survived  more  tlian  a  year. 

Dislocatioiui  of  the  Ribi. 

No  doubt  the  ribs  may  be  dislocated  from  the  vertebrsd ;  but  inas 
much  as  it  is  scarcely  possible  that  such  accidents  should  be  recognized 
during  life,  and  as  it  would  be  quite  impossible  to  accomplish  a  reduc- 
tion if  recognized,  these  accidents  have  but  little  claim  to  any  further 
notice. 

The  cartilage  of  the  first  rib  is  united  directly  to  the  sternum  and 
corresponding  rib  ;  but  the  remaining  six  upper  cartilages  have  proper 
articulations  at  their  sternal  extremities,  unless  these  articulationfi  have 
become  lost  by  age,  and  they  are  occasionally  subject  to  dislocation. 
In  general  the  dislocation  is  easily  recognized,  and  is  without  difficulty 
reduced ;  it  has  not  been  found,  however,  that  it  could  be  so  easily 
retained  in  place.  A  compress  and  bandage  constitute  the  only  ap- 
pliances for  maintaining  reduction. 

The  cartilages  of  the  sixth,  seventh,  and  eighth  ribs  articulate  with 
the  corresponding  cartilages  below,  and  sometimes  the  fifth  and  ninth 
have  similar  articulations.  They  may  be  dislocated  by  a  fall  upon 
the  back,  in  which  case  the  lower  rib  glides  imder  or  behind  the  upper. 
By  pressure  made  against  the  lower  margin  of  the  upper  rib,  in  a 
direction  upwards  and  backwards,  aided  by  a  full  inspiration,  they  can 
be  caused  to  resume  their  places ;  and  when  reduced  they  are  not  very 
prone  to  re-luxation. 

DiBlocations  of  the  Olavlole. 

Dislocations  of  the  clavicle,  whether  at  the  eternal  or  acromial  end^ 

are  generally  caused  by  fails  upon  the  shoulder.  Of  57  dislocations  of 
tlio  clavicle  observed  by  me,  13  belonged  to  the  sternal,  and  44  to  tlie 
acro!ijial  end. 

Dislocations  at  the  sternal  end  may  occur  in  three  directions,  namely^ 
forward  upon  the  sternum,  upwards,  and  backwards.  The  two  first  of 
these  varieties  are  in  general  easily  reduced,  but  to  maintain  the  reduc- 
tion is,  in  most  cases,  impossible.  The  apparatus  recommended  by  Sir 
Astley  Cooper  will  perhaps  answer  the  indications  as  fully  as  any  which 
can  be  devised ;  but  even  when  aided  by  a  compress  placed  over  the 
sternal  end,  secured  by  bandages,  I  have  never  seen  it  kept  in  place. 

I  iia^  e  once  seen  the  stenial  end  dislocated  upwards  as  high  as  the 
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thvmid  cartilage  ;  and,  notwithstanding  the  utmost  pains  were  taken  to 
reduce  it  and  maintain  it  in  place,  the  bone  remained  elevated  about 
hitf  an  inch  above  the  steruum. 


Ditlwxtnl  CUtIcK 


i  not  unfreqiiently  dielo- 


Tlie  dislocation  backwards  has  sometimes  caused  serious  difficulty  in 
™*]iinition  and  deglutition.  Its  reduction  has  been  found  difficult,  but 
«lieu  reduced  it  is  less  liiiely  to  become  displaced  tlisii  either  of  the 
"tlitr  two  fonns.  The  i>atient  must  be  laid  on  his  back,  witli  a  firm 
liilliiw  between  the  sliouldcrs,  and  tlie  arm  should  be  slightly  elevated 
mill  wdifined  to  the  side  of  the  body. 

Tlie  out«r  or  acromial  end  of  the  clavicle  ii 
tited  upwards,   and    more    rarely   it    is 
ofiven  fairly  over  the  acruniiou   process, 
i^Hutituting   a  dislocation    upwards    and 
outwards. 

Tills  disliication  is  easily  reduced,  but 
'lie  clavicle  is  with  difficulty  retained  in 
I'Ihcc,  Tlie  treatment  consists  in  the  ap- 
I'licatiou  of  a  force  over  the  top  and  outer 
*'"1  oi  the  <;lavicle,  with  a  counter-force 
Tpliefl  IhjIow  the  elliow  so  as  to  elevate 
"W-' Immeriis  and  scapula;  while  tlie  ann 
■lid  furearm  are  confined  by  a  sling  and 
'wmlage  against  the  side  and  front  of  the 
My.  These  indications  will  be  fulfilled 
''.v  an  ordinary  sling,  a  bandage  jiassed 
wer  the  t'^)p  of.  the  (davii-le  and  under  the 
ellH)w,  and  a  roller  encliwing  the  arm  and 
body.    Wherever  the  successive  turns  of  the 

roller  cross  each  other,  they  must  be  carefully  stitclicd  together;  and  in 
urdiT  to  accomplish  the  best  results,  it  must  be  tightened  daily  by  ovet- 
(titching. 
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Mayor  employed  only  a  eling  couatracted  in  the  manner  represented 
n  the  accompanying  drawing. 


Author*!!  drrmdnff 


Five  cases  have  Ijeeii  recorded  of  dtslot^tion  of  the  outer  end  of  the 
clavicle  downwards,  midcr  the  acnnnion  pixwess.  In  two  of  these  re- 
duction was  easily  effected  by  drawing  the  Klioulder  outwards  and 
backwards. 

Two  surgeons  pretend  to  havu  seen  u  dislocation  of  the  clavicle  under 
the  contcotil  process;  but  I  doubt  whether  the  accident  hu3  ever  occurred, 
because  I  think  it  impossible. 

A  simnltaneonB  dislocation  of  the  clavicle  at  both  extreniitios  oci-in"- 
ring  in  a  boy  fourteen  years  old,  and  whicli  was  easily  reduced  and 
retained  in  place,  has  been  reixii'ted  by  Dr.  North,  of  Brooklyn,' 


DUlocattoDB  of  t! 

The  head  of  the  linineniB  is  liable  to  dislocation  in  three  directions, 
namely,  downwards,  forwanls,  and  biKikwurdR;  and  these  several  forms 
have  been  named  rospet.-tively  subglenoid,  sidx-oracoid  and  sul>spinons. 
In  certain  cases,  alsii,  the  licad  i-f  the  hunienis  i)asse8  still  fai-ther  for- 
wards, and  wsts  in  front  of  the  corac<iid  im)ces*,  beneath  the  clavicle; 
this  variety  of  tbe  forward  bi\atii>n  is  (■ailed  snb<davi<:nlai-. 

Botli  partial  and  c/impletc  ln.\ation8  ()f  tlie  hnnierns,  depending  upon 


I  North.     New  .V.-rft  Jfed.  Rfe-nh  April  1(1,  1806. 
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pathological  cauiies,  are  not  uncommon.  Tlius,  for  example,  we  often 
meet  with  partial  or  complete  luxations  of  tlic  shoulder  caused  by  mu&- 
cuIht  or  arthritic  rheumatism,  and  by  various  other  diseased  conditions 
iif  tlie  inUBcles  or  of  the  joint  itself ;  biit  I  have  seen  no  evideuce  that 
•itniuTnatic  partial  luxation  ever  takes  place  in  this  articulation. 

Subglenoid  I>islooatioii8,  or  Dislocations  Downwards  into  the 
AxUla,  may  be  caused  by  a  force  operating  against  the  loMer  end  of  the 
liiiiiieriis,  or  ajrainst  the  hand,  when  the  arm  is  carried  away  from  the 
W)' ;  by  a  foi-ce  which  shall  pull  the  arm  upwards  over  the  head,  or  by 
i  blow  received  directly  u]>ou  the  upper  and  outer  end  of  the  bone. 


A  fracture  of  the  surgical  neck  is  very  often  mistaken  for  a  disloca- 
tion of  the  head  of  the  humerus,  and  for  this  reason  it  will  be  proper 
to  enumerate  carefully  all  the  absolute  and  differential  signs. 

First,  there  is  generally,  in  the  case  of  a  subglenoid  dislocation,  a 
depression  under  the  acnunion  process  :  second,  in  some  cases  the  liead 
of  tlie  liumerua  can  be  felt  in  the  axilla:  third,  the  elbow  liangs  a  little 
from  the  side  of  body :  fourth,  the  line  of  the  axis  of  the  shaft  of  the 
hnmurufi  is  directed  toward  the  axilla  and  not  toward  the  glenoid  cav- 
ity :  fifth,  in  many  cases  the  ann  and  hand  arc  numb  or  ]>ainful,  from 
prctwiire  \\\yn\\  tlie  axillary  plexus.  The  remaining  sii^is  are  differen- 
tial, namely:  sixth,  in  the  case  of  a  dislocation,  absence  of  crepitus: 
seventh,  in  the  name  case,  preternatural  immobility:  eighth,  it  is  pnij^r 
to  add,  as  a  differential  sign,  that  if  the  patient  it>  very  old  it  k  ]ir(>l)ably 
a  fracture;  finally,  Dugas'  postui-e  test  will  seldom  if  ever  leave  us 
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1  doubt,"      When    the   liutneriis   is  diBlwated,  wliotlier 

warda,  forwiii'ds  or  liackwards,  the  liuul, 
having  left  the  glcuuid  i.-)ivity,  falle  agai 
the  side  of  tlie  body ;  and  duce  tiie  eheal 
is  round  or  elliptical  in  fonii,  wliile  th< 
biuueruB  Is  etrajgbt,  it  follows  that  if  ill 
hand  of  llie  dialovated  ami  Is  jilaced  ii]u:] 
the  opposite  shindder,  the  elbow  will  pro 
ject,  or,  ill  other  words,  recede  from  tli 
flout  of  the  (-■best.  While,  ou  the  oth( 
band,  if  there  is  do  dislocation,  it  will  n< 
tliua  rer^de.  Neitlior  a  contusion  nor 
fracture  oau  create  tlie  mechanical  imped 
inientwhicli  exislfi  in  tliis  case.  It  may  be 
indeed,  tliat,  in  a  case  of  contusion  or  fnuj 
ture,  the  pain,  and  consequent  ninsciili 
contraction,  occasioned  by  placing  the  am 
in  this  position  might  offer  some  olistaitl 
to  the  easy  repose  of  tlie  elbow  hikjd  tl« 
cliest;  hut  then,  if  the  patient  is  placed 
completely  under  the  influem^e  of 
iBsthetic.  this  obstacle,  which  is 
mechanical,  will  be  at  once  removed. 


physiological,  and  not 


Fie.  laa. 
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iK^srd  this  meane  of  diagnoeiB  as  iiifalltljle  ;  at  leaat  it  has  alwa^-a 
proved  to  be  so  ID  my  haude ;  and  I  am  Biirprieed  tliat  tlie  writers  of 
ivrpeti  treatises  both  at  home  and  abroad  have  paid  so  little  attention 
tdit. 

Tbe  redaction  of  a  recent  subglenoid  dislocation  is,  in  most  cases, 
Mfily  effected.  In  a  few  cases,  however,  it  has  been  found  to  lie  very 
difficult.  The  metliods  which  deserve  a  trial  present  themselves  in  tlie 
folloTiiig  order : — 

First,  the  foreann  should  bo  flexed  upon  the  arm,  and  while  the  arm 
ii  elevated  to  a  right  angle  witli  llie  body  it  should  be  rotated  gently 
f<inrards  by  depressing  tlie  hand  and  foreann.  This  is  a  method  of 
nmple  manipulation,  and  ought  to  be  first  tried,  since  it  is  often  euc- 
ts«fiil. 

Second,  the  same  method,  with  the  addition  of  the  knee  in  the  axilla 
I"  press  the  head  of  the  humerus  outwards,  or  to  serve  as  a  fulenim 
upon  which  the  humenis  may  aet  as  a  lever.  This  is  essentially  one  of 
tbe  methods  recommended  by  Sir  Ast- 
ler  Cooper. 

If  these  attempts  have  failed,  the  pa- 
tient should  be  placed  under  the  in- 
fluence of  an  aniesthetic,  and  the 
preceding  methodic  repeated ;  and  in 
tW!  of  continued  failure,  the  patient 
still  remaining  antesthetized,  the  sui^;eon 
*ill  ftdopt  other  pnn«dures,  in  the  fol- 
Wing  order : — 

Third,  with  his  heel  in  the  axilla 
tbe  Burgeon  will  draw  the  arm  of  the  pa- 
tient steadily  downwanlj",  parallel  with 
tbe  side  of  the  bixiy.  By  this  |)roce- 
dnre«e  do  not  effect  reduction  by  the 
niension  and  counter-extension,  but 
iJiiefly  or  solely  by  the  action  of  the 
Wl  as  a  wedge,  or  by  the  combined 
Ktion  of  the  heel  and  humcnis  as  a  f  ul-  ^ 
trum  and  lever.     Sir  Astley  eniphi' 

f"f  this  purpose  a  W-qiie  applied  to  the  lower  end  of  tlie  himienis,  but 
'l»e  hands  of  the  surgeon,  seizing  U]K>n  the  hand  and  wrist  of  the  pa- 
'ieiit,  are  equally  effective. 

fourth,  extension  and  (■onnter-extension  after  the  manner  recom- 
"'fnded  by  Nathan  R.  Sinitli.  Smith  pr-.|)osed  to  niako  the  <-(iiinter- 
twension  by  the  op|K)site  arm,  while  Ix'tli  arms  were  in  a  [xK^ition  at 
right  angles  with  tlie  IxhIv.  Tlie  connection  cstald isbtnl  l)etween  the 
t^Bcapulie  through  the  trapczii,  enables  tbe  surgeon  by  pulling  at  the 
vxaii  arm  to  render  the  counter-extension  effective  ujMin  the  s<Rpula 
"f  the  dislocated  ami.     I  have  succeeded  by  this  plan,  aided  only  by 
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ouc  aeBiBtant,  who  grasi>ed  the  hand  of  the  sound  anii  and  made  utnn- 
ter-exteosioD,  while  I  made  extenBion  in  the  same  maimer  from  the 


opposite  hand.     Smith,  however,  employed   also  lateral   and  yertica' 
hands,  as  seen  in  the  preceding  w(x)d-cut ;  while  the  knee  renting  i" 


tlio  axilla  served  as  a  fiilcnim  U[x>n  whith  the  hi 
at(.'d  as  a  lever. 


might  be  oper- 
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Fifth,  extension  and  counter-extension  by  pulling  the  arm  directly 
upwards,  while  the  hand  or  the  foot  of  the  surgeon  is  placed  upon  the 
tf)pof  the  shoulder.  This  method  is  more  liable  to  extensively  lacerate 
the  cai)8ule,  and  probably  exposes  die  axillary  artery  to  the  danger  of 
beiutc  ruptured  more  than  any  other.  It  ought  to  be  held,  therefore, 
a&  a  litft  resort,  especially  in  the  case  of  old  dislocations. 

Subcoraooid,  or  the  First  Variety  of  the  Foroirard  Dislooa- 
tioDs,  are  occasioned  by  accidents  very  similar  to  those  which  cause 
jiai)«,'leii(>id  dislocations.  They  are  characterized  also  by  similar  phe- 
nomena, but  the  elbow  generally  hangs  a  little  farther  back,  and  the 
head  of  the  bone  may  often  be  felt  under  the  coracoid  process. 

Fiff.l9B. 


Buboonooid  Dialocatton. 


The  principles  of  treatment  are  precisely  the  same  as  those  already 
"^dicated  f(»r  subglenoid  dislocations. 

Subclavicular,  or  the  Second  Variety  of  the  Forward  Dislo- 
^Wons  are  rare.  They  are  only  exaggerations  of  the  subcoracoid, 
^'*J  are  easily  recognized  by  the  presence  of  the  head  of  the  humerus 
Wilder  the  clavicle.  Their  reduction  demands  sufficient  extension  to 
'usen(rjj^,g  the  head  and  neck  of  the  humerus  from  under  the  con- 
J'Jined  tendons  of  the  coraco-brachialis  and  biceps;  and  this  having 
^**^'n  accomi)lished,  the  remaining  steps  are  the  same  as  in  subglenoid 
^lidoc-ations. 

Subspinous  Dislocations,  or  Dislocations  Baclrwards,  upon 
the  Dorsum  of  the  Scapula,  and  Beneath  its  Spine. — Of  all  the 
fonns  of  shoulder  dislocations  this  is  the  most  unfrequent.     In  gene- 


SI  8 
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ral  it  has  been  easily  recognized,  and  in  most  of  the  cases  reported, 
it  hae  been  easily  reduced.  In  a  case  seen  by  myself  the  ac- 
cident was  caneed  by  the  arm  being  caught  in  matihinery,  and  it 
was  promptly  reduced  by  making  extension  in  a  direction  oatwardB 
aud  downwards. 


napUMDMut  of  tlu  Long  He«id  of  th*  Blcapi. 

Displacement  of  the  long  head  of  the  biceps  is  characterized  by  a 
sudden  inability  to  move  the  limb  with  freedom,  by  pain,  and  by  a 
slight  advance  of  the  head  of  the  humerus  in  its  socket.  I  think  I 
have  seen  one  case  of  this  kind,  in  which  the  tendon  resumed  its  posi- 
tion spontaneously  after  the  lai>se  of  several  days.  Other  Bimilar  cases 
have  been  reported. 


Dtaptocoiiait  of  Ute  Long  Hnd  of  the  Bksph 
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UilooatltMU  of  th*  Shoulder,  with  FVactur*  of  tha  Hnmema. 

Dislocations  of  the  shoulder,  accompanied  with  a  fracture  of  the 
hiimenia  near  its  upper  end,  are  exceedingly  difficult  to  manage. 
8(inietimes,  under  the  influence  of  an  antesthetic,  tlie  head  of  tlie  botie 
may  \k  puslied  into  its  socket.  If  this  fails,  the  only  alternative  is  to 
wcure  union  of  the  broken  hone,  and,  after  the  lapse  of  six  or  eight 
ireeks,  to  endeavor  to  reduce  the  dislocation. 

Andent  DblocaUon*  of  tbe  Shoulder. 

Ancient  dislocations  of  the  shoulder  are  occasionally  reduced  after 
miich  manipulation,  and  extension  made  by  the  hands  or  by  pulleys. 
IE  eight  or  ten  weeks  have  elapsed  the  cliance  of  success  is  nut  very 
peat ;  yet  I  have  succeeded  as  late  as  eight  weeks,  and  others  at  a  much 
ker  period.  On  the  other  hand,  a  number  of  eases  have  been  record- 
ed in  which  the  axillary  artery  or  vein  has  been  ruptured  while  the  at- 
tempt at  redu<;tion  was  being  made  ;  in  others  abscesses  have  been  oc- 
rasiuHed,  or  the  neck  of  the  humerus  has  been  broken.  This  latter  ac- 
cident happened  to  myself  in  the  case  of  an  old  lady  in  whom  I 
attempted  reduction  after  the  lapse  of  six  weeks. 

Dtalocatiotu  of  Uw  Radliu  and  Uluu 

These  two  bones  may  be  dislocated  conjointly  at  their  upper  extremi- 
ties i[i  tour  directions ;  namely,  backwards,  inwards,  outwards,  and 
forwards.     The  two  lateral  luxations  are  generally  iucoin|ilete. 

Dialooatioiu  of  the  Radius   and  Ulna  Back-wards.— Caused  in 
must  cases  by  a  fall  upon  the  baud,  but  occasionally  by  a  blow  upon  tbe 
back  of  the  arm,  or  by  a  twist  of  the  elbow. 
In  this  dislucation  the   foreann   is   usually  ""■  ***■ 

fli^litly  flexed  upon  the  ami,  and  pi-onated. 
The  mdins  is  felt  to  have  deserted  its  articn- 
Utiim,  and  the  olecranon  ))rojects  posteriorly. 
Sometimes  the  lower  end  of  the  luunerus  can 
1*  felt  in  front. 

It  is  verj'  often  mistaken  for  a  fracture  of 
the  lower  end  of  the  humerus  above  its  con- 
'ivles.  The  differential  signs  are  those  which 
usiialiydistinguish  fractures  from  dislocations; 
t"  which  may  be  added  the  following  two 
special  signs : — 

Firet,  in  dislocation,  the  humerus  is  never 
•"weiied  ;  while  m  the  irachire  it  is  almost  ()Mim«rt.. 

iiivariahly.  In  order  to  dotenuine  the  length 
w  the  humerus,  measurement  can  be  made  from  either  condyle  to  the 
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acromion  process.  SecjiiJ,  if,  in  case  of  a  diulocatioii,  tlie  forearm 
forcibly  straightened  upon  tlie  ann,  tlie  pnijcction  of  the  olecran 
process  will  be  Blightlj",  yet  sensibly,  diiiiiiuslied.  The  reveree  k 
generally  hapjien  if  it  is  a  fracture. 

It  is  worthy  of  note,  also,  that  in  t 
^'*  '^^  dislocation,  while  there  e.xistB  niarli 

imniiibility  in  the  dii-eotion  of  flei 
and  exteuBion,  there  is  unnatural  late 
mobility,  which  is  even  greater  tl 
that  wliich  is  usually  present  in  fracti 
licduction  may  be  accomplished 
placing  tlie  knee  in  the  beud  of 
elbow,  and  Hexing  the  forearm,  wl 
extension  is  made  from  the  hand, 
wrist. 

I  liare  sometimes  succeeded,  also, 
seizing  the  hand  and  drawing  the  wl 
limb  backwards  and  outwards,  a 
right  angle  with  the  body.  By 
method  we  relax  the  triceps ;  while 
the  other  we  relax  the  brachialisanti 
and  biceps. 

When  tlto  dislocation  is  ancieu 
have  sometimes  found  it  nccessar} 
divide  tlie  triceps,  or,  by  forced  flex 
to  break  tlie  olecranon  process, 
special  injury  to  the  arm  has  ens 
ironi  either  of  tliese  procedures. 

Lateral  Iiuxations  of  both  Radius  and  Ulna. — These  dislocat 
are  nearly  always  incomplete ;  and  the  extent  to  wliich  the  displ 
ment  occurs  has  l>een  found  to  vary  in  different  cases.  In  general  t 
are  easily  reco<rnized  by  the  unnatural  projection,  npon  one  or  I 
sides,  of  the  l^nes  which  enter  into  the  formation  of  the  articolal 


?!«.  134. 


There  is  also  present  in  all  of  these  cases  a  preternatural  lateral  m^ 
lity,  siurli  aw  has  been  mentioned  when  i<]>eaking  of  the  complete 
location  backwards  of  botli  bones. 
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Forward  Dislooations  of  Radius  and  Ulna. — At  least  nine  cases 
of  this  extraordinary  luxation,  unaccompanied  with  fracture,  have  no\^ 
been  reported ;  and  several  other  cases  of  subhixation  in  the  same  di- 
rection. The  reduction  will  be  best  accomplished  by  forced  flexion  of 
the  forearm,  aided  by  pressure.  In  some  of  the  cases  extension  alone 
has  succeeded. 

Dialocations  of  the  Radius. 

Dislooations  of  the  Head  of  the  Radius. — The  upper  extremity 
of  the  radius  may  be  dislocated  forwards,  outwards,  or  backwards.  Of 
these,  the  dislocation  forwards  is  by  far  the  most  frequent.  A  sublux- 
ation forwards,  also,  sometimes  occurs  as  a  consequence  of  a  stretching 
of  the  orbicular  ligament ;  in  most  cases  this  has  been  caused  by  lifting 
a  child  by  one  arm. 

The  head  of  the  radius  is  so  superficial,  that  a  careful  examinatioD 
ought  to  determine  its  absence  from  its  natural  position,  unless  indeed 
the  arm  is  much  swollen  ;  yet  these  accidents  are  very  often  overlooked. 
Under  the  subject  of  amputations  at  the  elbow-joint,  I  have  given  very 
special  directions  as  to  the  mode  of  finding  the  upper  end  of  this  bone. 

The  head  of  the  radius  may  be  reduced,  when  dislocated  forwards, 
by  extension  made  from  the  hand,  while  pressure  is  made  upon  the 
head  of  the  radius  towards  the  socket.  In  making  extension  the  fore- 
arm should  be  inclined  to  the  ulnar  side.  After  reduction  it  must  be 
maintained  in  place  by  a  pad  and  bandage. 

In  either  of  the  other  dislocations  extension,  aided  by  pressure  made 
in  the  proper  direction,  will  generally  succeed. 

Dislocations  of  the  Radius  at  its  Lower  End. — The  radius  alone, 
of  the  bones  of  the  forearm,  articulates  directly  with  the  carpal  bones* 
Its  dislocation  constitutes,  therefore,  properly  speaking,  a  dislocation  of 
the  wrist -joint,  and  it  may  take  place  in  a  direction  either  forward* 
or  backwards. 

I  have  once  met  with  what  I  believed  to  be  a  simj)le,  uncomplicated 
diBJocation  of  the  radius  forwards  at  this  articulation.  Dupuytreii 
never  saw  a  case  which  was  clearly  a  dislocation,  and  he  entertained  a 
doubt  whether  it  ever  did  occur;  it  is  certainly  very  rare,  and  of  the 
reported  cases  it  is  probable  that  some  of  them  were  examples  of  a  Bar- 
ton's or  of  a  Colles'  fracture,  both  of  which  the  forward  luxation  so 
much  resembles. 

Dislocations  of  the  Ulna. 

Dislocations  of  the  Lo^wer  End  of  the  Ulna  from  the  Radius 

nuiy  occur  in  either  a  forward  or  backward  direction.  In  cither  case 
"ie  reduction  is  accomplished  by  pressing  forcibly  upon  the  projecting 
tone,  after  which  it  must  be  maintained  in  place  by  a  compress  and 
l>andage.  gj 
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Dislocations  of  the  upper  end  of  the  Ulna. — It  is  probable  that 
the  iihia  may  be  dislocated  without  the  radius,  backwards  or  even  in- 
wards ;  but  if  these  accidents  occur  they  are  so  i-are  as  scarcely  to  de- 
mand in  this  j)lace  special  consideration. 


Dulocations  of  the  Bones  of  the  Hand. 


Dislocations  of  the  Carpal  Bones. — The  semilunar,  cuneiform, 
pisiform,. and  magnum  have  l)een  occasionally  found  either  partially  or 
comi)letely  luxated.  These  luxations  were  caused  in  some  cases  by 
simple  relaxation  of  the  ligaments,  in  others  by  falls  upon  the  hand 
when  the  fingei-s  were  flexed,  or,  as  in  the  case  of  the  pisiform,  by  mus- 
cular action  alone. 

If  these  bones  cannot  be  reduced  by  moderate  pressure,  it  will  be 
better  to  permit  them  to  remain  um'educed.  After  reduction  com- 
presses and  bandages  are  required  to  retain  them  in  place. 

Maisomieuve  has  reported  an  example  of  dislocation  through  the  mid- 
dle carpal  articulation,  which  he  saw  in  the  dissecting-room,  and  w^hich 
had  not  been  reduced  during  life,  but  which  was  reduced  after  death 
by  slight  tmction. 

Carpo-Metacarpal  Dislocations. — Examples  have  been  reported 
of  both  forward  and  backward  luxation  of  the  metacarpal  bones  of  the 
thumb,  of  the  firet  and  of  the  second  fingers.  The  dislocation  back- 
wards is  the  most  frequent.  They  have  been  caused  by  direct  blows,  or 
by  blows  upon  the  distal  extremities  of  the  bones.  In  two  cases  I  have 
found  a  partial  luxation  backwards  of  the  metacai-pal  bones  of  the 
fii-st  and  second  fingei-s,  caused  by  striking  upon  the  knuckles  with  the 
clenched  fist.  By  extension,  with  pressure,  they  are  in  general  easily 
reduced  ;  but  they  require  to  be  kept  in  place  by  some  suitable  supjwrt 
for  a  certain  length  of  time. 

Dislocations  of  the  Phalanges  of  the  Hands. — All  of  the  pha- 
langes are  liable  t(f  be  dislocated ;  but  the  only  one  which  has  oc- 
casioned the  surgeon  much  embarrassment, 
is  the  dislocation  of  the  first  phalanx  of  the 
thumb  upon  its  metacarpal  bone.  This 
latter  dislocation  may  take  place  in  any  di- 
rection, but  it  is  usually  either  backwards 
or  forwards. 

The  character  of  the  accident  being  rec- 
ognized, the  patient  should  be  placed  at 
once  under  the  influence  of  ether,  and  ex- 
tension first  made  bv  the  hand  of  the  sur- 
geon,  aided  by  pressure  upon  the  projecting 
bone.     In  case  this  d(X?s  not  su(;ceed,  and  if  it  be  a  dislocation  of  the 
first  phalanx  backwards  upon  the  metacarpal  bone,  the  thumb  must  be 
seized  and  carried  over  toward  the  back  of  the  wrist,  while  pressure  is 


Fig.  186. 


Plfllocation  of  the  First  Phalanx  of  the 
Thumb  bftckwanls. 
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timJe  upon  tlic  back  of  the  plialaux  near  its  iiroximal  end.     If  it  ia  a 
lunvurjlnsalioii,  the  inaiiujiivit;  ninst  be  rever^-d,  that  is,  the  phalanx 


mnst  ho  iirossed  towards  the  pidni  <i£  the  haud  into  a  jHMitinn  of  forced 

flexiiHi,  wliile  jiressui-e  ia  made  ii|k)ii  the  fi«.  isa, 

pMxinial  end  of  the  phalanx  in  an  <>p- 

psitedirccliiin.     If  now  the  thumb  he 

suddenly  extended,  reduction  will  often 

be  Hivunipliwhed. 
Tlie  in^nioiis  ap])ai'atns  invented  liy 

I)r.  Kn-hard  J.  I-evis,  of  Pliiladelphia, 
f*TPoinl)inin{f  extension  with  leverage, 
Mill  also  deserve  a  trial. 

Mlien  all  other  methods  have  failed, 
tJiesnr^-onfihonUl  not  lieeitato  to  divide 
the  lateral  ligaments;  and  if  tliiti  were 
to  fail,  the  flexor  muBcIes  onglit  to  be 
diviiletl  rather  than  to  leave  the  bone 
iinredntTcd.  I  liave  cnt  one  or  Imth  of 
the  lateral  liganjents  in  these  canvi,  and 
\rith  uniform  eneceso. 

If  tlie  dislocation  is  e<inii>otnid  and 
not  easily  ivdueible,  resection  shonld  be 
prac-tised. 

Dlslocatlona  of  the  Femur. 

Tlie  thigh  may  be  dislocated  upwards 
and  backwanls  up()u  the  dorsum  of  the 
ilinm  ;  upwards  and  backwards  into  the 
ischiatic  notch;  upwards  and  foi-u'ards 
upon  the  pubes;  and  downwards  and 
forwards  iiix>n  tlie  obturator  foramen. 
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Dislooations  upon  the  Dorsum  Dii  are  caused  geueraliy  by  a  fon^ 
applied  to  the  lower  end  of  the  femur,  when  the  limb  is  moi-e  or  less 
adducted,  or  by  a  weight  descending  upon  the  back  when  the  body  i» 
bent  and  the  leg  a  little  inclined  inwards. 

The  limb  ^11  be  found  in  this  dislocation  shortened,  rotated  inwards, 
adducted  and  slightly  flexed.  The  trochanter  majcr  will  be  less  prom- 
inent than  upon  the  opposite  side ;  and  sometimes  the  head  of  the  femur 
may  be  distinctly  felt  upon  the  dorsum  of  the  ilium ;  especially  when 
an  attempt  is  made  to  rotate  the  limb. 

Differential  Signs  letween  Fvactures  of  the  Neck  of  the  Femur ^  and 

Dislooations  uj}07i  the  Dorsum  lUL 


DzsLOGAnom  upoir  ths  dobsum  n.n. 

1.  Very  rare  in  advanced  Ufe. 

2.  Never  caosed  by  a  faU  npon  the  tro- 
chanter major. 

3.  Absence  of  orepitas. 

4.  Preternatural  immobility. 

5.  Limb  always  shortened. 

6.  Limb  almost  always  rotated  inwards, 
adducted  and  flexed. 


FSAGTUBBB  OW  THE  HBCK  OW  THS  FElfUB. 

1.  Very  frequent  in  advanced  life. 

2.  Often  caused  by  a  faU  upon  the  tro- 
chanter major. 

8.  Crepitus. 

4.  Limb  can  be  moved  freely  except 
when  the  motion  causes  pain. 

5.  Limb  not  always  shortened. 

6.  Limb  seldom  in  this  position ;  almost 
always  slightly  rotated  outwards,  and  gen- 
erally lying  parallel  with  the  other  limb. 


Surgeons  have  not  hitherto  been  fully  agreed  as  to  the  sources  of  the 
difficulty  which  is  occasionally  experienced  in  the  reduction  of  this  and 
other  dislocations  of  the  head  of  the  femur,  some  having  maintained 
that  it  was  to  be  sought  exclusively  in  the  resistance  offered  by  the 
muscles,  and  otliers  that  it  was  to  be  found  in  the  untorn  portions  of 
the  capsule  with  its  accompanying  ligaments.  We  are  especially  in 
debted  in  this  country  to  the  writings  and  experiments  of  Drs.  Gunn, 
of  Chicago,  and  Bigelow,  of  Boston,  for  having  demonstrated  that  in  a 
large  proportion  of  cases  the  position  of  the  dislocated  bone  is  deter- 
mined by  the  relations  of  the  head  and  neck  with  the  untorn  ligaments. 
This  is  believed  to  be  especially  true  in  reference  to  the  dislocation  now 
under  consideration. 

Treatment. — If  the  dislocation  is  recent  it  is  advisable  to  first 
make  an  attempt  to  reduce  the  dislocation  by  manipulntion,  and 
\sithout  resort  to  aniesthetics.  It  is  quite  probable  that  in  the  reduc- 
tion by  manipulation  the  action  of  certain  muscles  aids  in  the  replace- 
ment of  the  bone ;  but  whether  this  is  so  or  not,  wc  certainly  incur  less 
danger  of  lacerating  tissues,  or  of  fracturing  the  neck  of  the  femur^ 
when  the  patient  remains  fully  conscious ;  and  the  number  of  accidents 
of  tliis  kind  which  I  have  myself  seen,  in  addition  to  the  number 
reported  by  others,  permit  no  one  to  question  their  possibility,  and  tlif 
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propriety  of  considering  by   what  meauB  tliey  can  be  most  eertaiuly 
Hviiideil. 

Ill   cage    manipulation    witliuiit  f*-  is*. 

HNi&itliesia  fails,  tlie  Burgeon  will 
at  ouce  employ  an  anasatlietic  and 
proceed  to  repeat  the  manipulation. 

First,  the  patient  resting  upon 
bis  back,  the  silicon,  in  tJie  case 
of  llie  right  thigh,  seizing  the 
bee  with  his  left  hand  and  the 
iiikle  with  his  right,  flexes  the  leg 
Ki  a  ri(;!it  angle  with  the  thigli,  for 
the  purpose  of  enabling  him  to  ro- 
tate, HJid  otlicrwise  manipulate  the 
limb  with  greater  ease. 

Second,  the  thigh  is  flexed  to 
•Unit  a  right  aiiglc  with  the  body. 
ReiJ,  i>f  R  fchester,  and  a  few  other 
Knrgeung  have  taught  tliat  the  thigh 
tliould  be  flexed  until  the  knee 
twiulies  the  belly ;  but  this  cannot 
l«  accomplished,  in  most  cases, 
witlont  the  employment  of  immod- 
«tate  force,  such  force,  indeed,  as 
will  endanger  the  neck  of  tlie  fe- 
mur, or  cause  unnecessary  lacera- 
tion of  the  tissues  adjacent.  More-  BiKeio*. 
<iTCT,  I  have  not  found  it  necessary  to  flex  the  limb  to  this  degree,  ex- 
ttpt  in  old  dislocationB,  where  sometimes  it  l>ecomeB  necessary,  at 


NUnnl  PoalUoiL 
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the  risk  uf  accidents,  to  lacerate  tlie  cajii^iile  aud  tlie  adventitious  strnc- 
tures  extensively.  There  is  another  objection  to  this  extreme  flexion 
which  my  own  experience,  and  tlic  experience  of  others,  boa  demon- 
Gtratcd ;  namely,  that  it  in  piKjsible,  in  this  way,  to  carry  the  head  of 
the  bone  into  the  ischiatic  notch,  and  even  around  tlie  lower  edge  of 
the  acetabulum  into  tlie  foramen  thyroideuni. 

Uiinally  when  the  tliigh  ia  flexed  to  a  right  angle,  or  nearly  to  a  right 
angle,  it*;  progress  in  this  direction  is  somewhat  suddenly  arrested  ;  and 
this  jKiint  of  resistance  determines,  in  my  opinion,  the  necessity  of 
changing  tlie  direction.  The  head  of  the  bone  has  now  descended  on 
tlie  dorsum  of  the  ilium,  and  is  resting  against  the  abrupt  inchned 
plane  near  the  upper  and  outer  margin  of  the  acetabulum,  ready,  at 
the  next  step  of  the  manipulation,  to  niouut  this  plane  and  enter 
die  socket. 


In  flexing  the  thigh  npoii  the  abdomen  the  limb  i-emaiiis  adducted, 
and  it  is  iin|X)8eible  to  carry  it  up  abducted;  yet  the  instructions 
given  by  Nathan  Smith  to  press  slightly  against  the  inner  side  of 
the  knee,  so  as  to  cause  partial  ahductiftn,  is  judicious,  since  by 
this  procedure  the  head  of  the  femur  is  made  to  approach  tlie 
acetabulum.  There  is  nothing  gained  by  forcible  abduction  while 
making  the  flexion,  except  in  old  cases  where  it  is  desired  to  cause 
laceration ;  on  the  conti-ary,  in  i-ecent  cases  it  diminishes  the  chance  of 
success. 

Third,  the  thigh  is  abducted,  and  rotated  outwards.  It  is  a  fact 
worthy  of  being  mentioned,  that  both  the  abdu<;tion  and  the  outward 
rotation  often  take  place  spontaneously  when  the  thigh  is  flexed  to 
a  right  angle,  or,  as  it  was  very  aptly  expressed  by  one  of  the  old 
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surgeuiis,  "a  seif-twiating  uf  tlie  tliifijh"  occure,  "which  cannot  be 
jireveiit«d  by  fast  holilinp."  This  "  self-twisting  "  and  outward  iticli- 
iiBlioii  mnst  be  favored  Uy  the  surgeon ;  indeed,  it  is  proper  now  to  use 
mime  force  m  order  to  inci'ease  thu  abduction,  so  that  the  head  of  the 
IxHie  may  be  made  tu  rise  o\er  the  inai'gin  of  the  acetabiihun ;  1 
thiuk  I  have  seen  this  favored  by  lifting  the  knee,  that  is,  by  drawing 
tW  limit  up,  nearly  at  a  right  angle  with  the  body  ;  and  its  entrance 
iijln  the  socket  has  been  still  farther  encouraged  by  giving  to  the  limb 
iiliglit  oscillatory  motion,  as  suggested  by  Dr.  Nathan  Smith. 


Think  Podtton  In  Cha  B«<luotlcm  by  MulpaUtlon. 


It  frequently  hap]>ens  tliat  the  reduction  is  effected  while  the  limb 
'*  'ii  this  third  [M^itioii ;  but  Markoe  and  myself  have  noticed  tliat  in 
iiiost  |.|Hie8  the  bone  falls  into  the  socket  when,  the  abduction  and  out- 
'^'I'll  nrtation  being  still  maintained,  the  lijnb  is  beginning  to  descend 
'"Wank  the  extended  p(.>sition. 

If  manipulati^m  fails,  the  surgcm  nnist  resort-  to  the  method  by  ex- 
'ciwion:  first,  with  the  thigh  at  a  nglit  angle  with  the  l>o<ly,  the  patient 
'wiiiig  ujHJii  his  bat'k,  and  the  pulleys  being  attached  to  some  point 
Jirei-riy  aKive,  a  inethtKl  which  is  especially  rccouitncndcd  by  ISigclow : 
*^<uA,  in  case  of  a  failure  by  this  method,  extension  may  be  ajijAied 
"1  llie  diret^tion  of  the  axis  of  the  limb  as  it  was  originally  fomid,  and 
**  reccumnended  by  Sir  Astley  Cooper. 

Dlalooation  Upwards  and  Backwards  into  the  Isohiatio  Notch. 
—hi  order  tl  it  this  accident  may  occur,  the  thigh  must  be  more  flexed 
upm  the  aMomeii  than  in  the  cjise  of  tJie  dislocation  n])on  the  dorsum. 
Inotlier  res])ects  the  mechanisni  of  its  causation  is  the  same. 

Tlie  position  which  the  limb  assumes  is  also  nearly  the  same  as  in 
the  preceding  dislocation,  except  that  the  thigh  generally  i-emains  a 
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little  more  flexed,  while  the  adduction  and  rotation  inwards  are  not  so 
<lccided.  The  head  of  the  hone  can  Ronietinies  be  felt  under  the  nates ; 
find  a  finger  introduced  into  the  rectum  or  vagina  may  disclose  the 
presence  of  the  head  of  the  bone  in  tlie  ischiatic  notch. 

Dr.  Bigelow  speaks  of  a  ''doreal"  dislocation  as  sometimes  occupying 
a  position  as  low  as  the  upper  edge  of  the  ischiatic  notch ;  but  the  dish^ 
cation  now  under  consideration  he  describes  as  that  in  which  the  head 
of  the  femur  having  been  driven  from  its  socket  downwards  and  back- 
wards, is  subsequently,  in  the  attempt  to  straighten  the  linib^  carried 
upwards  behind  the  socket  until  it  is  arrested  by  the  strong  tendon  of 
the  obturator  internus,  and  the  subjacent  untorn  capsule.  In  some 
cases,  also,  the  head  passes  behind  the  tendon.  Both  of  these  forms  of 
ischiatic  dislocation,  in  whicli  the  head  of  the  femur  is  arrested  in  its 
ascent  by  the  tendon  of  the  obturator  internus,  are  called  by  Dr.  Bige- 
low '*  dorsal,  below  the  tendon." 

Its  reduction  is  effected  by  the  same  manipulation  which  has  already 
been  described  for  dislocation  uiK^n  the  dorsum.  If,  during  the  manip- 
ulation, the  thigh  is  very  nuich  flexed  upon  the  abdomen,  tliere  is  great 
-danger  that  the  head  of  the  femur  will  be  carried  around  the  lower 
margin  of  the  acetabulum  into  the  foramen  thyroideum.  This  has 
iiappened  to  me  twice,  but  with  no  serious  results,  the  head  of  the  bone 
being  easily  carried  back  by  reversing  the  manipulation. 

This  dislocation  may  also  be  reduced  by  extension  ai>plied  in  the 
same  manner  as  for  dislocation  u^wn  the  dorsum,  only  that  the  thigh 
must  be  more  flexed  while  the  extension  is  being  made. 

Dislooation  upon  the  Pubes,  less  frequent  than  either  of  the  other 
fonns  of  hip-joint  dislocation,  is  generally  caused  by  a  fall  upon  the  foot 
when  the  pelvis  and  belly  are  thrown  forwards.  The  leg  is  generally 
shortened,  abducted  slightly,  and  rotated  outwards,  and  the  head  or 
neck  of  the  femur  may  be  felt  over  the  horizontal  ramus  of  the  pubes. 


Reduction  of  DishM-ation  uiK>n  tho  Pnlios,  by  Extimsion. 

If  the  head  of  the  femur  has  fairly  travei'sed  the  pubes,  so  that  it 
rests  over  the  pelvic  cavity,  while  the  neck  rests  upon  the  pubes,  exten- 
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si'Hi  niiist  precede  iimniimlatioii,  or  if  mainpiilstioii  in  at  once  em- 
pliived,  tlie  tipst.  rttei*  will  i»e  to  nrtate  the  thigh  oiitwai-dM  and  abduct  it 
very  furcilily  wj  as  tr>  throw  the  head  iijxm  the  piil)es;  after  which 
i'lvfi  flexiDii,  adduction,  and  finally  rotation  inwards,  will  carry  the 
head  ill^^  the  acetabulnni.  In  case  the  head  rests  upon  the  pul)es,  the 
liret  steji  of  the  pnxiess  jnst  described  may  be  omitted.  Extension 
enipioyei!  aluiie  has  sornetiines  succeeded. 

Dislocation  Into  the  Foramen  Thyroideum. — Caused  generally 
bvaforccd  al«hicti<>n  of  thethigh.or  by  a  weight  received  upon  the 
Wk  uS  llie  iielviD  wliile  the  body  is  bent  and  the 

'    ,  -^  TIb.  l+L 

lui^  aixnietefl, 

Tk-  limb  is  found  abdm-ted,  eouiewhat  flosed 
n|inn  the  t>ody,  and  nitated  outwards.     The  i«>- 
fitiuiiof  the  liuib  being  very  nearly  the  same  as 
iu  tlje  tirtit   Btage  of  morbus  coxte;    it  is  alec 
Irn^tieued  from  one  to  two  inclics.      Hy  intro- 
diKiLg  the  finger  into  the  rc<rt:um  or  vagina,  we 
mavfeel  the  rotation  of  the  head  of  the  feiuUr  , 
in  itii  new  ]x»*ition.     We  must  take  care,  how- 
ever, not  to  niiittake  a  sensation  caused  hy  the  \ 
Mm  of  the  muscles  in  rotating  the  liuib,  for  \ 
tliG  seriHation   caueed   by  the  movements  of  tlie 
head  of  tlie  boue.     This  point  of  diagnosis  will 
beveritied  by  carrying  die  finger  conisecutively 
fpHii  line  thyroid  foramen  to  tlie  other,  wliile  the 
rwpwtive  liniba  are  rotated. 

Reduction  may  be  accomplished  by  mauipn- 
lui'in,  the  jiroccdure  being  precisely  the  revei-se 
fit  tliat  emiiloyed  in  dislocations  u]>oii  the  dor- 
wtn;  that  is  to  say,  by  flexing  the  thigh  to  a 
nglit  ftiigle  with  tlie  body,  then  adducting  and  ' 
'Mating  inwards. 

In  tmst  cases,  however,  the  dislm^Rtioii  has  been  reduced  by  a  methoa 
"f  leverage  and  lifting ;  tliat  which  I  prefer  being  as  ftillows :  The 
P>tieitt  restiiig  upon  his  hack,  a  sheet  is  passed  around  the  pelvis,  and 
't*  t»o  ends  committed  to  iwsistants  standing  on  the  side  ojiposite  the 
*''*lowited  limb.  A  second  assistant  passes  his  hand  nnder  the  sound 
'^'.  and  seizes  the  ankle  of  the  dislocated  limb,  while  the  surgeon 
"'wwiit  u|y»n  the  dislocated  sidu,  with  a  strong  band  iwissetl  beneath  the 
ipper  |iart  of  the  thigh  and  over  liU  shaiddcn*.  Tlie  first  as.-iistant3 
wcB'  make  steady  the  jwlvis,  tlio  scciitid  draws  the  dislm-ated  limb 
lUidpr  and  across  the  sound  limb,  wliile  the  suqjeon,  by  erecting  his 
(•iidy,  lifts  forwanls,  outwards,  and  a  little  ii})wards,  that  is,  towards 
the  head  of  the  jiatient. 

The  following  is  I>r.  Bigelow's  method  of  i-cdiicing  this  dislocatimi 
by  "rotation;"     "Flex  tlie  limb  towards  a  i>eipfndicular,  and  abduct  a 
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little  ti>  diiscugage  the  Iiead  uf  the  Ixme ;  then  n)tate  the  thigh  strong- 
ly iuward>  addiictiug  it,  and  carrying  tlie  knee  to  the  floor.  The 
tmchaiiter  is  then  tixed  by  tlie  Y  (.ileo-femoral)  ligament  and  tho 
obturator  muBclc,  which  serve  as  a  fulcrum.     While  these  are  wound 


up  and  shortened  hy  rotation,  the  descending  knee  pries  the  head  up- 
ward and  outward  to  the  socket."  The  reduction  may  be  facilitated 
sometimes.  Dr.  Uigelow  adds,  by  drawing  the  head  of  the  femur  out- 
wards and  upwards,  and  in  other  case*  by  outward  rotation.  Prof. 
Ounn  declarer  that  in  this  dislocation  it  is  the  posterior  and  superior 
portion  of  the  capsule  which  remaiua  unt  n'n. 

DUlocatiou  of  the  FatoUa. 

The  patella  may  he  dislocated  ontwanls.  inwauls,  upwards,  or  it  may 
be  diskwated  v\vm  its  own  axis. 

Dislocation  Outwards  is  the  most  fi-cqnent.  Reduction  is  ef- 
fected by  laying  the  i>aticnt  upon  tiu-  flo..r,  while  the  surgeon,  lifting 
the  leg  and  thigli.  ].lac-es  the  heel  upon  his  own  slionldcr,  so  as  to  relax 
completely  the  (piadi-iceps  femoris,  an<l  tht^n  pushes  the  patella  with 
his  hand  toward  its  natural  jxwition. 

Inward  Dislocation  is  reduced  by  the  same  mana-uvre. 

Dislocation  Upwards  can  only  oucur  as  a  consequence  of  a  rifj>- 
ture  ofthi,  JigamMiiim  jiitt'-Uie.  The  treatment  of  this  accident  is  tlie 
Banie  as  for  a  trans\erse  fracture  of  the  |)atolla.     (See  Fractures  of  the 
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Patella.)  Union  generally  takes  place  after  six  or  eight  week*,  with  a 
somewhat  elongated  ligament,  but  without  sensible  impairment  of  the 
functions  of  the  limb. 

A  rupture  of  the  qitadriaeps  has  occasionally  been  alluded  to  by  sur- 
gica.  writers  as  a  Dislocation  of  the  Patella  Down^wards.  I  have 
seen  several  of  these  accidents,  but  in  no  case  has  the  patella  become 
displaced  downwards,  in  any  other  sense  than  that  it  remained  station- 
ary when  the  knee  was  flexed.  In  some  cases  the  rupture  is  partial^ 
and  the  maiming  which  results  is  very  slight ;  while  in  others,  where 
the  rupture  has  been  more  complete,  the  power  of  extending  the  limb 
is  greatly  impaired,  if  it  is  not  wholly  lost. 

The  treatment  consists  in  rest  in  the  recumbent  position,  while  the 
limb  is  elevated  upon  an  inclined  plane,  the  action  of  the  muscles  being 
restrained  at  the  same  time  by  properly  adjusted  bandages. 

Dislocation  of  the  Patella  upon  its  Ovm  Axis. — In  which  case 
one  margin  of  the  patella  rests  upon  the  centre  of  the  articulating 
Burface  of  the  femur,  while  the  other  margin  presents  directly  forwards. 
This  dislocation,  fortunately  very  rare,  has  sometimes  been  found  diflS- 
cultto  reduce.  In  some  few  cases  reported,  the  rotation  of  the  patella 
on  its  axis  is  said  to  have  been  nearly  or  quite  complete,  and  the  diflS- 
cnlty  of  reduction  has  been  thereby  greatly  increased. 

The  limb  must  be  first  placed  in  the  position  recommended  for  the 
redaction  of  a  lateral  luxation  of  the  patella,  and  an  attempt  made  to 
tuni  the  patella  over,  by  pressing  against  its  upper  margin,  in  case  it 
projects,  while  counter-pressure  is  made  by  the  handle  of  a  large  key 
•gainst  its  lower  margin.  If  this  fails,  the  leg  must  be  flexed  upon  the 
Aigh  and  then  again  made  straight,  while  pressui'e  is  continued. 

Dr.  Gazzam,  of  Pa.,  cut  the  ligamentum  patellae  in*  a  case  of  this  kind, 
'rithout  any  benefit,  although  he  reduced  the  dislocation  finally  by 
flexion  combined  with  pressure ;  and  Samuel  Cooper  relates  a  case  in 
which  the  surgeon  cut  both  the  ligamentum  patellae  and  the  tendon  of 
4o  quadriceps,  the  patient  having  finally  succumbed  to  the  articular 
inflammation  which  ensued,  with  the  dislocation  unreduced. 

Diilocations  of  the  Tibia  and  Fibula. 

Dislocation  of  the  Tibia  at  the  Knee-joint. — The  tibia  may  be 
dislocated  upon  the  femur  in  all  directions.  In  a  majority  of  cases  the 
di8locati<m  is,  however,  incomplete.  Complete  dislocations  at  this 
Articulation  are  in  most  cases  compound  and  complicated,  and  often 
demand  immediate  amputation. 

The  reduction  of  all  forms  of  knee-joint  dislocations  is  generally 
easily  accomplished.  In  either  of  the  lateral  displacements,  simple 
extension  will  in  m<J8t  cases  succeed.  If  the  dislocation  is  backwards, 
Eorced  and  extreme  flexion  has  seldom  or  never  failed.  If  the  disloca- 
aon  IB  forwards,  tlie  manipulation  must  be  reversed. 
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Dislooation  of  the  Upper  End  of  the  Fibula  from  the  TllxLci 
has  occurred  in  a  few  instances ;  and  generally  as  a  consequence  of  ftx^ 
violent  action  of  tlie  muscles  inserted  near  the  head  of  the  fibula. 
Whether  dislocated  forwards  or  backwards,  it  has  in  nearly  all  tlie 
reported  cases  been  most  easily  reduced  by  pressure  made  ".pen  tVie 
fibula,  while  the  leg  was  flexed  upon  the  thigh. 

Dislocations  at  the  Ankle-joint. 

Correctly  speaking,  this  joint  is  liable  to  dislocation  in  only  two  di- 
rections, namely,  Forwards  or  Baok^wards ;  and  all  of  tlie  examples 
of  these  dislocations  seen  by  myself  have  been  incomplete. 

The  reduction  is  in  most  cases  easily  effected  by  extension  and  suita- 
ble pressure. 

Wliat  is  termed  a  dislocation  Out^wards  or  In^wards,  is  in  fact  a 
rotation  of  the  astragalus  upon  the  lower  end  of  the  tibia,  and  is 
usually  accompanied  with  a  fracture  of  the  fibula,  and  a  rupture  of  the 
internal  lateral  ligament  of  the  ankle-joint.  Sometimes  the  ligament 
is  not  torn,  but  the  internal  malleolus  is  broken  off. 

Unless  tliere  is  some  exti'aordinary  complication  with  this  accident, 
the  foot  is  easily  restored  to  position  and  the  bones  to  place.  For 
the  subsequent  treatment  the  reader  is  referred  to  fractures  of  the 
fibula. 

N^laton  has  related  the  only  example  of  Dislocation  of  the  Ijower 
End  of  the  Fibula  from  the  Tibia,  which  I  have  found  upon  record. 
The  malleolus  externus  was  forced  directly  backwards.  The  dia- 
location  had  existed  tliirty-nine  days,  and  no  attempt  was  made  to 
reduce  it. 

Dislooatioiii  of  the  Bones  of  the  Foot. 

Dislocations  of  the  Tarsal  Bones. — All  the  bones  of  the  tarsus 
are  liable  to  dislocation  singly  or  in  groups.  These  must  always  be 
considered  very  serious  accidents,  since  they  are  the  results  only  of 
great  violence ;  they  are  difficult  to  I'educe,  and,  whether  reduced  or 
not,  serious  and  destructive  inflammation  is  apt  to  ensue. 

The  young  surgeon  must  take  care  not  to  mistake  oj")ngenital 
malformation,  or  malformation  the  result  of  a  relaxation  of  the  liga- 
ments, or  hj'].)ertrophy  consequent  upon  ostitis  or  periostitis,  for  disloca- 
tion. 

When  the  bones  can  be  reduced  by  moderate  pressure,  aided  by 
extension,  the  reduction  is  sometimes  followed  by  a  favomble  termina- 
tion: but  in  case  great  force  is  required  to  accomplish  the  reduction,  or 
if  the  dislocation  is  complete,  or  nearly  comi)lete,  and  compound,  re- 
section is  the  proper  alternative. 

Dislocations  of  the  Metatarsal  Bones,  and  of  the  Phalanges  of 
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the  Feet  tfe  exceedingly  rare.    Their  treatment  is  subject  to  the  same 
rules  as  gf  ▼em  the  treatment  of  the  corresponding  bones  of  the  hand. 

Congenital  Dislocations. 

Nearly  a'l  tlie  joints  of  the  body  are  subject  to  congenital  displace- 
ment.   Thi,  causes  of  these  displacements  may  be  arranged  as  follows : 

First,  me jhauical,  or  traumatic ;  being  occasioned,  it  is  supposed,  by 
some  peculiar  and  constrained  position  of  the  foetus  in  utero ;  by  violent 
contractions,  or  constant  pressure  of  the  uterine  walls ;  by  falls,  or  by 
hlowB  received  upon  the  abdomen  of  the  mother ;  by  the  conti'action  of 
the  neck  of  the  uterus ;  or  by  the  hands  of  the  accoucheur,  in  the  act  of 
ielivery. 

Second,  pathological  causes ;  such  as  lesion  or  disorders  of  the  ner- 
vous centres ;  contraction  or  paralysis  of  muscles ;  preteniatural  laxity 
of  articular  ligaments ;  hydrarthrosis ;  or  some  otlier  disease  of  the 
vticular  apparatus. 

Third,  physiological  Causes  ;  consisting  in  an  original  defect  of  the 
germ,  and  resulting  in  imperfect  development  of  the  articular  appara- 
tus. 

It  is  apparent  that  for  treatment  to  be  successful,  the  nature  of  the 
caufie  must,  in  some  degree,  be  recognized.  Those  few  examples  which 
are  due  solely  to  mechanical  causes  are  subject  to  the  same  laws  which 
govern  the  treatment  of  post-natum  traumatic  luxations.  Physio- 
logical and  pathological  displacements,  of  whatever  nature  they  may  be, 
imply  always  a  failure  or  imperfection  of  the  joint  apparatus,  and  the 
ireatmeut  of  these  cases  can  only  be  regarded  as  palliative. 

The  means  which  have  been  found  most  successful  are,  adjustment, 
30  far  as  this  may  be  practicable  by  extension  and  pressure ;  and  its 
mamtenance  by  appropriate  apparatus. 

J'or  a  more  complete  consideration  of  this  subject  'the  reader  is 
^erred  to  the  chapter  on  congenital  dislocation  in  my  treatise  on  Frac- 
tiu^  and  Dislocations,  and  to  the  numerous  special  treatises  to  which 
foference  is  there  mada 


CHAPTER  XYIIL 

AMPUTATIONS. 
Sbotion  1. — General  Conbidebationb. 

Oonditions  demanding  Amputation. 

It  is  impossible  to  indicate,  except  in  the  most  general  manner,  whBl 
conditions  of  the  limbs  demand,  or  what  conditions  of  the  gbner^l 
system  warrant,  amputations. 

Amputation  is  practised  for  the   removal  6{  members  which  are 
sufiFering  under  incurable  diseases,  or  irreparable  injuries  or  deformi- 
ties.    It  is  tlierefore  always  an  acknowledgment  that  all  other  surgical 
as  well  as  therapeutic  expedients  have  failed,  and  it  is  accepted  only 
as  the  last  resort. 

Period  of  Time  at  which  Amputation  ought  to  be  made. 

In  general  it  may  be  said  that,  if  amputation  is  decided  to  be 
inevitable,  unless  there  is  some  condition  of  the  general  system  to 
forbid,  the  sooner  it  is  made  the  better.  The  fact,  however,  that  such 
conditions  often  exist,  and  that,  especially  after  the  occurrence  of 
severe  accidents,  they  are  apt  to  assume  greater  or  less  prominence  at 
different  periods  of  the  progress  of  the  case,  has  led  to  a  division  of  the 
time  which  elapses  subsequent  to  the  receipt  of  tlie  injury  into  imme- 
diate, primary,  intermediate,  and  secondary  periods.  Surgical  writers 
are  not  exactly  agreed  upon  the  limitations  which  they  assign  to  those 
periods,  nor  indeed  upon  the  nomenclature ;  but  the  differences  are  not 
very  important. 

The  Xnunediate  period  is  the  space  of  time  comprised  witliin  the 
first  few  hours ;  and  it  will  be  convenient  to  establish  its  limit  at  the 
expiration  of  six  or  twelve  hours.  It  refers  to  that  condition  of  the 
general  system,  and  more  especially  of  the  nervous  system,  which  has 
been  termed  *'shock.^^ 

The  Primary  peiiod,  or  the  period  intervening  between  tlie  ix^cur- 
rence  of  reaction  on  the  one  hand,  and  the  accession  of  inflammation  od 
the  other,  nuiv  bo  said  to  commence  at  the  end  of  six  or  twelve  and 
terminate  at  forty-eight  hours.  It  has  haen  called  also  the  period  of 
^' reaction." 
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The  Intennediate  period  ( "  mediate,"  "  consecutive,"  or  "  secondary  * 
fiisomo  writers),  so  called  because  it  is  intermediate  between  the  primary 
tnd  secondary,  is  limited  on  the  one  hand  by  the  accession  of  inflam 
mat  ion — usually  about  forty-eight  hours  after  the  receipt  of  the  injury — 
and  on  the  other  by  the  occurrence  of  healthy  suppuration,  which  latter 
limitation  is  exceedingly  variable,  and  may  be  sought  for  anywhere 
between  seven  and  twenty-one  days.  It  is  the  period  of  inflanmiation ; 
sometimes  of  congestion. 

The  Secondary  ("ulterior"  or  '*  consecutive "  of  some  writers) 
iB  the  period  of  complete  suppuration,  and  its  limits  are  indefinite. 

Shock  is  that  condition  of  the  nervous  system  which  immediately 
Mnsnes  upon  severe  injuries  in  certain  persons,  characterized  by  cold- 
less  of  the  surface,  pallor,  and  a  feeble  pulse ;  to  these  conditions 
ire  sometimes  added  tremors,  a  wild,  anxious  expression  of  the  face, 
Mtttial  or  complete  paralysis  of  the  bladder  and  sometimes  of  other 
jrgans,  mental  disquiet  or  apprehension,  incoherent  speech,  etc.; 
irhich  phenomena  may  continue  a  longer  or  shorter  period,  but  usually, 
unleas  the  shock  is  severe,  they  disappear  in  a  few  hours.  When  the 
accident  is  of  a  more  grave  character,  no  reaction  occurs,  and  the 
patient  dies  immediately,  or  within  a  short  time.  In  general  it  may  be 
«ud,  that  if  reaction  does  not  occur  within  twenty-four,  or  at  most 
forty-eight  hours,  the  patient  will  die. 

In  some  cases  the  occurrence  of  the  shock  seems  to  be  delayed,  the 
depressing  influence  of  the  injury  not  being  felt  until  some  little  time 
^r.    Such,  at  least,  is  the  opinion  of  Mr.Macleod,  who  aflSrms  that  he 
knows  of  several  well-authenticated  cases  which  prove  the  correctness 
of  the  position.    Lidell  also  believes  that  the  shock  is  generally  delayed. 
For  oorselves,  we  confess  that  we  have  never  met  with  these  examples, 
^cept  when  some  visceral  lesion,  or  the  rupture  of  a  large  blood-vessel, 
^  accompanied  the  accident.     It  is  true  that  men  often  faint  after  a 
few  minutes,  or  after  removal,  and  when  they   have  had  time  to 
contemplate  their  situation,  who  seemed  undisturbed  at  first ;  and  in 
<tiier  cases,  a  severe  and  prolonged  irritation  from  a  point  of  bone  has 
steadily  aggravated  the  signs  of  depression  and  of  shock ;  but  we  think 
these  cannot  with  propriety  be  termed  examples  of  delayed  shock. 
Ve  do  not,  however,  intend    to  deny  absolutely  that  the  nervous 
igitation  may  be  delayed  in  some  cases;  but  only  to  express  a  convic- 
tion, founded  upon  our  own  experience,  that  if  the  condition  to  which 
these  gentlemen  have  called  our  attention  does  ever  occur,  it  is,  to  say 
the  least,  a  rare  phenomenon. 

Surgeons  who  hold  to  the  frequent  occurrence  of  delayed  shock,  rec- 
ognize in  this  an  argument  in  favor  of  "  immediate  "  amputation  in  a 
great  majority  of  cases ;  and  certainly,  assuming  the  premises  to  be  cor- 
rt*ct^  the  argument  seems  not  unsound.  Says  Macleod^  ''  If  this  precious 
moment  could  be  seized  at  all  times,  and  that  operation  performed  uu« 
der  chloroform,  which  assists  so  much  in  warding  off  the  *  6branlement ' 
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we  fear,  how  much  more  successful  would  our  results  prove  than  undc'i 
other  circumstances  they  can  ever  be." 

The  idea  of  immediate  amputation  did  not,  however,  originate  with 
those  who  maintain  that  the  shock  may  be,  and  is  in  fact,  often  delayed 
Ambrose  Par^  urged  that  amputation  should  be  made  while  the  wound- 
ed were  in  sight  of  the  battle-field ;  and  Kichard  Wiseman,  sergeant 
surgeon  to  Charles  the  Second,  said,  "  If  you  decide  to  operate,  do  so  at 
once,  while  the  soldier  is  in  heat  and  mettle." 

Larrey,  indeed,  seemed  to  regard  amputation  as  the  proper  remedy 
for  this  peculiar  condition  of  the  nervous  system.  "  1  have  lost,"  said 
he,  "  a  great  number  of  soldiers,  because,  although  operated  upon  within 
the  first  twenty -four  hours,  yet  the  operations  had  been  made  too  late." 

"It  is  then  demonstrated  that  the  commotion,  far  from 

being  a  contra-indication  to  piimitive  amputation,  ought  to  decide  the 
surgeon  in  its  favor."  ....  "  The  effects  of  the  commotion,  far 
from  being  aggravated,  diminish  and  disappear  insensibly  after  the  op- 
eration." 

Dr.  Stephen  Smith,  in  his  analysis  of  certain  detennined  cases  of  am- 
putations,* has  observed  that  in  a  total  of  four  hundred  and  thirty  re- 
covered amputations,  thirty-six  per  cent,  were  made  within  six  hours ; 
and  he  has  estimated  that  the  rate  of  recovery  was  six  per  cent,  better  in 
these  cases  than  in  those  in  which  the  amputation  was  made  in  the  pe- 
riod of  reaction,  or  what  I  have  termed  the  primary  period.  Without 
calling  in  question  the  accuracy  of  these  statistics,  which  seem  to  have 
been  prepared  with  great  fidelity  and  labor,  I  feel  obliged  to  say  that 
until  the  precise  condition  of  those  patients  operated  upon  during  these 
first  six  hours  is  determhied,  as  well  as  the  condition  of  those  operated 
upon  during  the  twenty-four  subsequent  houre,  the  testimony  furnished 
by  the  tables  must  be  very  inconclusive  ;  and  that  they  in  no  way  inval- 
idate my  opinion,  that  operations  made  while  the  patients  are  laboring 
under  shock  are  especially  hazardous.  Moreover,  when  it  is  seen  that 
in  Dr.  Smith's  calculations  the  proportion  of  deaths  to  recoveries  is 
only  inferred,  not  absolutely  known,  it  must  be  apparent  that  his  con- 
clusions and  inferences  ought  not  to  be  accepted  as  the  basis  of  future 
practice. 

My  attention  has  just  been  called  to  an  observation  made  by  M. 
Sedillot,  of  Lyons,  who,  in  the  coui*se  of  the  late  P^ranco-Prussian  war, 
has  had  a  very  large  experience  in  amputation,  according  to  whom  "  tlie 
best  rule  is  to  amputate  on  the  second  or  third  day."  I  must  differ 
from  him  so  far  as  to  sav  that  in  "reneral  the  first  or  second  davs  are  to 
be  preferred,  that  is,  the  period  after  the  shock,  but  within  the  first 
forty-eight  hours. 

My  own  opinion  upon  this  subject  is,  that  amputations  ought  to  be 

^  Armiym's  of  439  Eeeavered  Amputations  in  the  Contigmty  of  the  Lower  Bostremitif^ 
ksj  Stephen  Smith,  M.D.     Second  vol.  Sargieal  Memoirs  U.  S.  Sanitary  Commimon. 
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mace  in  some  cases  immediately,  or  as  soon  as  possible  after  tLe  receipt 
of  the  injury ;  as,  for  example,  when  a  limb  is  nearly  torn  off  and  a  dan 
geroos  haemorrhage,  which  cannot  be  arrested,  is  occm*ring;  or  wheO' 
spicula  of  bone,  such  as  neither  the  forceps  nor  fingers  can  extricate,  are 
causing  intense  suffering.  In  all  cases  of  injuries  to  small  limbs,  such 
as  the  fingers  and  toes,  immediate  amputation  is  proper ;  and  in  a  con- 
eiderable  number  of  cases  of  injuries  to  larger  limbs,  when  it  is  clearly 
leeu  that  the  patient  is  not  faint,  or  depressed,  or  suffering  nnder  great 
nervous  oommotion.  fiut  I  cannot  accept  of  the  doctrines  of  Par^; 
Wiseman,  Larrey,  Macleod,  and  others,  without  liberal  qualifications, 
aiid  a  careful  specification  of  the  cases  to  which  Uieir  loiles  are  to  be 
made  applicable. 

It  may  be  tliat,  as  Hutcheson  declares,  the  cx)nditioii  which  we  term 
Bliock  is  not  so  frequently  present  as  has  been  generally  supposed,  even 
after  severe  injuries;  or  that,  as  Macleod  maintains,  there  is  generally 
an  interval,  longer  or  shorter,  between  the  receipt  of  the  injury  and  the 
•ccessiou  of  tlie  nervous  commotion.  These  points  may  be  safely  left 
open  for  future  inquiry ;  but  upon  one  thing  I  must  insist,  namely,  that 
when  tlie  nervous  agitation  or  depression  is  actually  present  in  any  con- 
ttderablu  degree,  amputation  of  a  large  limb  is  generally  a  most  danger- 
ous resoui*ce.  Amputation  may  then  be  necessary  for  the  reasons  stated, 
and  possibly  for  other  reasons,  but  the  necessity  is  greatly  to  be  depre- 
cated. My  own  experience  has  been  that  amputations  of  large  limbs, 
made  after  severe  injuries,  and  before  complete  reaction  from  shock 
has  taken  place,  have  generally  resulted  speedily  in  the  death  of  the 
I^atients ;  and  this,  I  believe,  has  been  the  experience  and  testimony 
of  most  practical  surgeons. 

Our  first  duty,  then,  to  many  who  have  fallen  upon  the  field  of  bat- 
tle, or  who  have  suffered  severe  injuries  in  civil  life,  is  to  comfort  and 
Bostain  them  by  words  of  encouragement,  by  the  administration  of 
^•ter,  wine,  brandy,  with  perhaps  a  few^  drops  of  chloroform,  or  by  a 
^p  of  warm  tea  or  coffee ;  and,  having  dressed  the  wounds  temporarily, 
•nd  covered  tlie  body  and  limbs  with  warm  blankets,  to  wait  patiently 
«e  establishment  of  i^eaction  before  proceeding  to  the  operation. 

The  danger  of  amputating  in  what  is  termed  the  intermediate  pwiod 
^  scarcely  be  over-estimated.  This  period  is  marked  by  two  eondi 
tbns. 

The  first,  and  that  which  is  most  generally  imderstood  by  surgeons, 
*8  a  well-defined  condition  of  inflammation,  with  the  consequent  swell- 
Wgof  the  limb ;  commencing  at  variable  ix)int8  of  time  after  the  rei^pt 
rfthe  injur}',  and  j)rogressiug  with  unequal  rapidity  in  different  cases; 
but  it  is  seldom  well  declared  within  the  first  twenty-four  hours,  and  it 
ip  rarely  delayed  much  beyond  forty-eight  hours. 

The  second  condition  has  not  been  so  often  noticed  by  surgical  wri- 
ters.   It  consists  in  a  serous,  with  perhaps  more  or  less  bloody  infiltra- 
tion of  the  tissues,  unaccompanied  with  marked  signs  of  inflammation, 
22 
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and  18  not  attended  with  mnch  general  reaction  in  the  system.  I  have 
found  this  condition  present  on  the  second  and  third  day  in  a  pretty 
*  large  pi'oportion  of  cases  ;  and  I  have  constantly  observed  that  death  re- 
sults even  more  certainly  after  amputation  under  these  circumstances 
than  when  the  limb  is  actually  inflamed. 

The  period,  tlierefore,  for  primary  amputations  is  restrained  within 
narrow  limits  ;  and  I  deem  it  my  duty  to  say  that  immediate  amputa- 
tions are  greatly  to  be  preferred  to  intermediate ;  and  if  for  any  reason 
the  omission  to  amputate  at  once  is  likely  to  carry  the  case  into  the  in- 
termediate period,  the  sooner  it  is  done  the  better ;  and  I  am  sufficiently 
acquainted  with  field  practice  to  know  that  this  alternative  is  often  pre- 
sented to  the  military  surgeon.  I  will  say  further,  that  if  surgeons  can- 
not be  made  to  comprehend  the  danger  of  delay  until  congestion  and 
inflammation  have  ensued,  they  had  better  receive  peremptory  instruo- 
tions  to  make  all  their  amputations  at  the  earliest  possible  moment ;  and 
if  we  speak  of  military  surgery  alone,  in  every  case  of  doubt  the  sur- 
geon should  be  advised  to  lean  toward  amputation  as  to  the  side  of 
hope.  More  lives  have  been  lost  from  attempts  to  save  limbs,  especi- 
ally in  the  case  of  the  lower  extremities,  than  from  amputations  unne- 
cessarily made,  or  made  too  early. 

The  next  question  to  be  determined  is  as  to  the  relative  safety  of 
primary  amputations  and  secondary.  In  civil  practice  secondaiy 
amputations  have  been  claimed  to  be  more  successful  than  primary ; 
but  tlie  observations  of  Lidell  have  rendered  this  doubtful.  It  is  prob- 
able that  if  attention  was  directed  only  to  those  amputations  made  in 
civil  practice  for  traumatic  injuries,  the  results  would  be  found  to  be 
favorable  to  primary  operations.  In  regard  to  the  upper  extremities, 
the  statistics  gathered  with  much  care  by  Dr.  Stone  of  this  city  con- 
firm these  opinions.* 

If  we  would  look  for  advocates  for  secondary  amputations  in  military 
practice,  we  must  seek  for  them  mainly  among  army  surgeons  of  the 
last,  or  of  the  early  part  of  the  present  century.  Faure,  who  was  in 
the  battle  of  Fontenoy,  says,  "  Amputate  after  the  subsidence  of  the 
first  symptoms,  and  suppuration  is  produced."  John  Hunter  held  the 
same  views.  Baron  Percy,  in  1792,  taught  a  similar  doctrine  ;  and  in 
the  present  century  Blandin  and  Manse  arrayed  themselves  upon  the 
same  side ;  while  Petit,  Le  Draii,  Bromfield,  Boucher,  Guthrie,  Hen- 
nen,  Roux,  Rush,  Armand,  Macleod,  Guthrie,  and  a  host  of  others,  have 
decided  in  favor  of  primary  amputations. 

Age  exerts  an  important  influenc/C  in  the  mortality  of  amputations. 
In  general  it  may  be  stated  that  the  older  the  patient,  the  greater  ia 
the  liability  to  death. 


1  John  L.  stone,  Sozgeon  to  Belleyue  Hospital,   New   York  Journal  {f  IAnIMm, 
November,  1849. 
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^Ainputati<.)TiB  of  the  lower  extremities  present  a  much  higher  rate  of 
tDortality  than  amputations  of  the  upper. 

Point  at  which  Amputation  ia  to  be  made. 

This  will  depend  very  much  upon  the  part  of  the  limb  which  has 

ftuflfered  injury ;  but  in  general  we  may  say,  amputation  should  be 

made  as  far  from  the  body  as  a  thorough  removal  of  the  injured  or 

diseased  structures  will  permit.     In  other  words  we  may  state  the  rule 

to  be,  tliat  we  must  save  as  much  of  the  limb  as  possible.     Yet  in  no 

case  should  tlie  life  of  the  patient  be  put  at  hazard  for  the  sake  of  a 

Umb,  and  much  less  for  a  small  portion  of  a  limb. 

There  are  two  reasons  why  we  adopt  the  rule  above  stated:  first, 
because  the  longer  the  stump,  other  things  being  equal,  the  more 
useful  it  will  be  to  tlie  possessor:  second,  because  experience  has 
shown  that  the  nearer  an  amputation  is  made  to  the  body,  and  the 
larger  the  diameter  of  the  limb,  the  greater  is  the  danger  to  life.  Thus, 
acxjording  to  Malgaigne,  only  1  death  occurred  from  26  amputations  of 
the  smaller  toes ;  7  from  46  amputations  of  the  great  toe ;  9  from  38 
partial  amputations  of  the  foot;  106  from  192  amputations  of  the  leg; 
126  from  201  amputations  of  the  thigh.  Again,  in  the  Crimea,  the  mor- 
ality after  amputations  of  the  thigh,  in  a  certain  number  of  cases,  was 
M follows:  lower  third,  56  per  cent. ;  middle  third,  60  per  cent;  upper 
third,  86  per  cent ;  liip-joint  (23  cases),  100  per  cent  Analysis  of  9,705 
Miputations  recorded  in  the  Surgeon-General's  office  at  Washington, 
8hows  a  percentage  of  mortality  as  follows :  in  the  fingers  and  parts 
<rfthe  hand,  1.60  ;  wrist,  5.55  ;  elbow,  00  ;  forearm,  16.52  ;  ann,  21.24 ; 
*lioalder,  39.24  ;  toes,  .75  ;  partial  amputations  of  the  foot,  9.24 ;  ankle- 
joint,  13.43 ;  leg,  26.02 ;  knee-joint,  55.17  ;  thigh,  64.43  ;  hip,  85.71.* 

In  a  few  exceptional  cases  we  may  find  it  convenient  or  necessary  to 
deviate  from  the  rule  given  above,  but  the  circumstances  under  which 
these  exceptions  are  permitted  will  be  more  appropriately  mentioned  in 
connection  with  special  amputations. 

Amputations  made  through  articulations  are  termed  "  disarticula- 
tions," or  amputations  "  in  contiguity  ;  "  when  made  through  the  shafts 
of  bones  they  are  termed  amputations  "  in  continuity ; "  a  limb  ampu- 
tated a  second  time  is  said  to  be  "  reamputated ; "  when  two  correspond- 
ing members  have  been  amputated  at  the  same  time,  it  is  called  a 
'*  double  amputation." 

Method  of  Amputation. 

There  are  two  principal  modes  in  which  amputations  are  performed, 
namely,  the  circular  and  the  fiap :  as  to  which  of  these  methods  ought 

>  Ciroular  No.  6,  Washington,  1805. 


340  MODE    OF    AMPUTATION. 

generally  to  be  preferred,  surgeons  have  held  different  opmions.  In 
this  country  the  flap  method  has  generally  been  adopted,  especially  by 
the  younger  surgeons.  Without  entering  into  a  discussion  of  the  rela- 
tive merits  of  the  two  operations,  I  will  simply  state  my  belief  that  both 
have  special  and  appropriate  applications,  depending  upon  the  point  at 
which  the  amputation  is  to  be  made,  the  character  of  the  injury,  the 
general  condition  of  the  patient,  and  the  circumstances  which  arc  to 
attend  the  subsequent  treatment. 

The  regions  in  which  one  or  the  other  method  may  properly  claim,  or 
imperatively  demand  a  preference,  will  be  indicated  in  connection  with 
the  special  amputations.  When  the  character  of  the  injury  is  to  decide 
the  preference,  the  surgeon  alone  can  determine  the  choice  after  he  haft 
examined  the  limb,  and  ascertained  what  resources  the  lacerated  tissues 
offer  for  a  proper  covering  to  the  stump.  In  relation  to  the  condition 
of  the  patient,  it  is  my  opinion  that  when,  in  consequence  of  long-con- 
tinued suppuration,  exhausting  hsemorrhages,  or  any  other  cause,  the 
system  is  greatly  enfeebled,  the  circular  method  ought  generally  to  be 
chosen ;  and  for  the  reason  that  the  tegumentary  coverings  of  a  circular 
amputation  are  less  liable  to  gangrene  and  suppuration,  and  to  beoome 
depots  of  foul  secretions  by  which  the  system  may  be  contaminated^ 
than  are  the  large  fleshy  masses  formed  in  the  flap  operations. 

There  is  one  other  point  in  this  connection,  relating  chiefly  to  mili- 
tary surgery,  to  which  it  seems  necessarj'  to  call  attention.  Whenever 
a  patient  is  to  be  transported,  immediately  or  soon  after  the  operation,  a 
long  distance,  preference  ought  always  to  be  given  to  the  circular 
amputation,  at  least  in  the  case  of  all  large  limbs,  and  especially  in  the 
case  of  the  lower  extremities.  The  heavy  flaps  attached  to  the  end  of 
the  limb,  disturbed  by  incessant  motion,  are  exceedingly  apt  to  loosen 
and  become  gangrenous.  This  was  the  e;xperience  of  the  Crimean  sur- 
geons, where  soldiei's  were  transported  long  distances  by  land  after  am- 
putation ;  and  even  when  carried  upon  transpoita  to  Scutari  tlie  same 
fact  was  observed.  Under  my  own  observation  in  the  late  war  the  same 
experience  has  been  repeated  hundreds,  nay  thousands  of  times.  Even 
where  soldiers  have  been  rem(»ved  only  short  distances  upon  tlie  field, 
or  have  received  inadequate  attention  while  lying  in  tlieir  tents  or  upon 
the  groimd,  I  have  had  occasion  to  notice  the  greater  frequency  of 
sloughing  and  of  secondary  haemorrhage  in  limbs  amputated  by  the  flap 
method.  In  short,  it  may  be  safely  affimied  that  flap  amputations  exact 
greater  care  in  the  dressings  and  more  quietude  than  circular,  and 
whenever  these  cannot  be  insured  the  latter  method  is  to  be  preferred. 

A  consideration  of  the  various  modifications  of  the  circular  and  flap 
operations — such,  for  example,  as  the  oval,  the  rectangular,  etc. — will  be 
reserved  for  the  occasions  in  which  thev  have  been  claimed  to  be 
especially  applicable. 
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Section  2. — Special  Amputations. 

A  careful  study  of  the  superficial  or  exterior  auatcmy  of  Hie  joints, 
and  repeated  dissections,  with  amputations  made  u[x>n  the  cadaver, 
have  furnished  me  with  more  reliable  guides  to  some  of  tlie  articula- 
tions than  have  hitherto  been  described,  and  with  more  simple  methods 
of  effecting  disarticulation.     The  "guides"  will  generally  be  found  in 
certain  bony  projections ;  but  the  "  keys "  to  the  joints  are  in  most 
cases  some  one  or  more  of  the  ligaments  which  hold  the  joint-surfaces  in 
close  apposition,  and  which  effectually  prevent  the  joints  from  being 
opened  while  they  remain  uncut.    In  a  few  examples  certain  muscles 
take  the  place  of  ligaments,  and  must  therefore  be  divided  before  the 
knife  will  be  permitted  to  enter  the  articulation.     The  value  of  most 
of  these  observations  I  have  also  been  permitted  to  verify  upon  the 
living  subject. 

I  shall  deem  it  proper,  therefore,  when  speaking  of  amputations  in 
contiguity,  to  describe  with  some  detail  the  peculiar  anatomical  arrange 
ment  of  each  joint,  and  to  indicate  in  what  maimer  the  operator  may 
avoid  those  delays  and  embarrassments  which  so  often  attend  disarticu- 
lations. » 

Amputationa  of  the  Hand. 

Amputation  of  the  Fingers  and  Thumb  at  the  Second  and  Third 
Phalangeal  Articulations, — The  second  and  third  phalangeal  articu- 
lations are  giuglymoid.  When  these  phalanges  are  flexed  to  a  right 
^le,  the  articular  surface  at  the  distal  end  of  the  proximal  phalanx  is 
exposed  by  the  displacement  of  the  proximal  end  of  the  distal  phalanx ; 
^d  in  order  to  open  the  joint,  the  edge  of  the  knife  must  be  laid  upon 
*ne  dorsal  surface  at  a  point  one-quarter  or  three-eighths  of  an  inch  be- 
yond the  most  salient  point  of  the  convexity  formed  by  the  articulation, 
'Dore  or  less,  according  to  the  thickness  of  the  phalanx.  Each  joint  is 
^nibraced  by  its  capsule,  one  palmar  and  two  lateral  ligaments,  and 
either  one  of  the  lateral  ligaments  may  be  considered  as  the  key  to  the 
joint 

Disarticulation  is  effected  as  follows.     The  distal,  being  flexed  upon 

the  proximal  phalanx,  a  transverse  incision  is  made  upon  the  dorsal  as 

peet  at  the  point  already  indicated,  by  which,  at  the  same  moment,  the 

integument,  extensor  tendon,  and  capsule  are  divided;  but  although  the 

joint  is  then  freely  exposed,  the  joint-surfaces  cannot  yet  be  separated. 

Dividing  now  with  the  point  of  the  knife  either  one  or  both  of  tlie 

lateral  ligaments,  tlie  joint  falls  open,  and  the  knife  may  pass  through 

the  articulation  and  complete  the  operation  by  forming  an  oval  flap  as 

it  emerges  upon  the  palmar  surface.     Li  general,  however,  it  is  better 

to  form  the  palmar  flap  by  cutting  from  the  surface  toward  the  joint, 

as  by  the  opposite  metluMi  the  flan  ift  apt  to  be  too  narrow. 

*  *  Guides  and  Keys  to  the  Joiuts/*  by  the  Author.    Richinoiid  and  Louis iHlle 
Med.  Jour.,  Dec,  1SS8. 
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The  digital  arteries  seldom  or  never  require  a  ligature;  and  ihc 
method  of  dressing  which  I  usually  adopt  is  to  bring  the  palmar  flap 
into  position,  and  secure  it  in  place  by  a  narrow  bandage  laid  over  the 
stump  in  the  direction  of  the  long  axis  of  the  finger,  which  strip  of 
clotli  is  then  made  fast  by  a  few  circular  turns  of  the  roller. 

Lassus  was,  I  think,  the  first  to  suggest  that  amputation  at  the  distal 
extremity  of  the  first  phalanx  should  never  be  practised,  since  neither  of 
the  flexors  had  any  attachment  to  this  bone,  and  it  must  remain  ever 
after  an  immovable,  projecting  stump.  The  same  opinion  has  been 
reiterated  by  most  surgical  writers  since  his  day.  But  I  have  many 
times  demonstrated,  in  the  case  of  patients  upon  whom  this  operation 
has  been  made,  that  the  statement  of  Lassus  is  incorrect,  and  that,  in  a 
large  majority  of  cases,  the  power  of  flexion  is  retained  in  a  Bofficient 
degree  to  render  the  phalanx  very  useful ;  indeed,  in  most  cases  the 
power  of  flexion  has,  after  a  time,  been  found  to  be  but  little  less  than 
that  of  the  other  fingei-s.  The  explanation  is  found  chiefly  in  the  fact 
that  the  flexor  tendons  are  connected  with  the  distal  extremities  of  the 
first  phalanges  by  tendinous  processes,  called  vincula  accessoria  tendi- 
num.  I  have  observed,  also,  that  considerable  power  of  flexion  is 
retained  when  the  amputation  is  made  at  or  near  the  middle  of  the 
phalanx ;  in  which  case  the  explanation  must  be  sought  in  the  actions 
of  the  palmar  interossei  and  the  lumbricales.  There  is  no  sufiicient 
reason,  therefore,  why  the  amputation  should  not  always  be  made, 
whenever  it  is  found  practicable  to  do  so,  at  the  extremity  of  the  flrst 
phalanx,  or  indeed  through  any  portion  of  its  shaft,  unless  it  be  very 
near  the  hand. 

Metaoarpo-phalange^  Articulations. — The  metacarpo-phalangeal 
articulations  are  enarthrodial ;  but,  when  the  fii-st  phalanx  is  flexed,  the 
distal  extremity  of  the  metacarpal  bone  is  uncovered  in  the  same  man- 
ner as  has  already  been  described  in  the  case  of  the  phalanges,  so  that 
the  articulation  which,  when  the  finger  was  straight,  was  situated  near 
the  summit  of  the  convexity  called  the  knuckle,  is  now  removed  three- 
eighths  or  one-quarter  of  an  inch  farther  forwards. 

Amputation  of  the  Second  or  Third  Finger  at  the  Metacarpo- 
phalangeal Articulation. — Tliis  amputation  is  made  with  double,  la- 
teral flaps.  The  finger  being  held  in  a  straiglit  position,  with  the  ad- 
joining finger  drawn  aside,  the  knife  is  introduced  upon  the  fi-ee  margin 
of  the  interdigital  connnissure  and  carried  obliquely  to  the  bone,  the 
incision  being  extended  on  the  dorsal  aspect  as  far  as  the  centre  of  the 
prominence  of  the  knuckle,  and  upon  the  palmar  aspect  to  the  imder 
Burface  of  the  articulation,  which  is  usually  about  three-quarters  of 
an  inch  from  the  extremity  of  the  commissure ;  a  similar  incision  ie 
then  made  upon  the  ojjposite  side  of  the  finger,  commencing  and  ter- 
minating with  the  fii'st  incision  ;  the  flaps  are  dissected  from  the  bone, 
taking  care  to  carry  the  edge  of  the  knife  out  over  the  expanded  end  ; 
the  lateral  ligaments  are  cut,  and  the  disarticnlation  is  completed  by 
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dividing  tlie  flexors  aud  extensors,  with  tlie  capsule.  Usually  m  arte- 
ries require  the  ligature.  The  flaps  are  brought  in  apposition  with 
two  or  three  tine  sutures,  and  maintained  in  place  by  rollers. 

Tlie  practice  of  making  the  amputation  through  tlie  distal  end  of  the 
metacarpal  bone  as  a  substitute  for  the  disarticulation  now  described, 
for  the  puq)ose  of  narrowing  the  chasm  between  the  adjacent  fingers, 
does  not  much  diminish  the  defonnity,  while  it  increases  the  diflSculties 
and  dangers  of  the  operation,  and  weakens  the  gi-asp  of  the  hand. 

Amputation  of  the  First  and  Fourth  Fingers  at  the  Metaoarpo- 
phalangeal  Artioulation. — It  is  most  convenient  to  employ  here,  also, 
two  lateral  flaps.  The  deformity  resulting  from  the  disarticulation  is 
greater  than  in  the  case  of  the  second  and  third  fingers,  and  the  objec- 
tions to  the  substitution  of  amputation  at  the  distal  extremity  of  tlie 
metacarpal  bone  have  less  force.  In  case  the  substitution  is  made,  the 
metacarpal  bone  should  be  sawn  or  cut  obliquely. 

Amputation  of  all  the  Fingers  at  the  Metacarpo-phalangeal 
Artioulations. — Amputation  of  all  the  fingers,  or  of  two  or  more  ad- 
jacent fingers  at  this  articulation,  should  be  made  with  a  single  palmar 
flap,  as  follows ;    the  fingers  being  grasped  by  tlie  left  hand  of  the 
snrgeon  and  slightly  flexed,  while  an  assistant  retracts  the  integument 
on  the  back  of  the  hand,  tlie  knife  is  carried  across  the  doi^sal  aspect  of 
the  fingers  in  the  line  of  the  articulations,  dividing  the  skin,  extensor 
tendons  and  capsule,  and  also  the  lateral  ligaments:  turning  the  palm 
^f  the  hand  upwards,  the  palmar  flap  is  constructed  by  making  an  inci- 
*^on  to  the  bones,  from  the  radial  to  the  ulnar  sides,  or  vice  versa^  near 
^e  free  margins  of  the  interdigital  commissures,  and  dissecting  up  the 
^^tegument  \iith  other  soft  parts  to  the  line  of  the  articulations.     The 
^Uiaining  articular  attachments  being  divided,  the  flap,  which  will  be 
^Ound  to  be  ample,  is  brought  hito  place  and  secured  by  sutures  and 
adhesive  strips.   It  is  seldom  that  the  arteries  require  tlie  ligature,  their 
Weeding  ceasing  promptly  when  the  roller  is  applied. 

Amputation  of  the  Phalanges  in  Continuity. — In  the  case  of  am- 
putations made  through  the  shafts  of  these  bones,  it  is  still  prefdi'able 
to  employ  always  the  single  palmar  flap  when  the  condition  of  the 
parts  will  permit,  for  the  reason,  chiefly,  that  the  cicatrix  is  by  this 
method  removed  to  the  doi-sal  surface,  and  the  tactile  sensation  of  the 
extremity  of  tlie  stump  is  consequently  less  impaired. 

In  dividing  the  bones  we  may  use  either  a  fine  spring-back  and  well- 
let  saw,  or  the  bone-cutters.  A  coarse  saw  is  a  very  rude  instrument 
for  the  division  of  these  small  bones,  and  the  bone-cutter  is  not  with- 
out its  inconveniences ;  but  if  the  latter  instrument  is  sharp,  and  is 
made  to  grasp  the  phalanx  by  its  longest  or  trans vei'se  diameter,  the 
mcisiou  will  generally  be  sufiiciently  clean  and  smooth,  and  especial- 
ly if  the  patient  be  a  child ;  but  unless  these  conditicms  obtain,  the 
phalanx  is  apt  to  be  crushed  and  splintered,  which  accidents  usually  re- 
volt in  tardy  nnion  or  necrosis  of  the  bone.    Where  the  separation  haa 
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been  made  just  below  the  articalation,  in  adults,  I  have  seen  exfoliation 
of  the  fragments  occur  pretty  often.  In  the  case  of  young  children  the 
separation  of  the  bone  is  most  easily  and  safely  effected  with  a  knife. 

Amputation  at  the  Carpo-metaoarpsd  Artioulation  of  the 
Thumb. — Amputation  at  this  joint  may  be  made  by  double  flaps  with 

j.j^  J4g  great  expedition  and  facility  ; 

^  but    it    is  desirable  always  to 

maim  as  little  as  possible  the 
muscular  eminence  constituting 
the  ball  of  the  thumb,  and  for 
this  reason  the  oval  flap  incision 
ought  t<)  be  preferred. 

The  incision  is  conmienced  on 
A«,««^«^  *  *K  r.         .        ,  A^  ,  ^     s.u     tlie  dorsal  aspect  of  the  tlmmb, 

JLmpatatioii  at  the  Carpo-metacarpal  Articulation  of  the  -^  .  « 

Thumb.  opposite  the  articulation  of  the 

trapezium  with  the  metacarpal  bone,  and  carried  obliquely  to  the  inter- 
digital  commissure,  across  the  palmar  aspect  of  the  thumb  and  again 
obliquely  aci'oss  the  dorsal  surface  to  the  point  of  beginning.  By  a 
somewhat  tedious  process  the  soft  structures  are  now  separated  from 
the  bone  until  the  internal  lateral  ligament  is  exposed,  avoiding  care- 
fully the  radial  arteiy  where  it  dips  between  the  first  and  second 
metacarpal  bone  to  form  the  deep  palmar  arch.  Cutting  the  internal 
lateral  ligament,  which  is  the  key  to  the  joint,  the  thumb  is  thrown 
forcibly  outwards,  and  the  disarticulation  is  at  once  easily  effected. 
Attempts  to  enter  the  joint  from  the  outer  side  expose  to  tlie  danger 
of  including  the  tra]>ezium;  and  the  joint  cannot  be  so  completely 
opened  when  the  external  lateral  ligament  is  first  divided,  on  ac- 
count of  the  forced  adduction  being  an^ested  by  the  adjacent  metacar- 
pal bone. 

Amputation  at  the  Carpo-metaoarpal  Artioulation  of  the  Little 
Finger. — The  same  rules  of  procedure  are  applicable  here  as  in  the 
case  of  the  thumb,  except  that  the  key  to  the  articulation  will  be  found 
to  be  {he  external  lateral  ligament,  or  the  ligament  lying  in  juxtaposition 
to  the  ring-finger.  The  oval  incision  ought  always  to  be  preferred, 
although  the  double  fla]>  is  the  most  easy  of  execution.  It  is  seldom, 
either  in  the  case  of  the  thumb  or  little  finger,  when  the  oval  incision 
is  made,  that  any  vessels  require  the  ligature. 

Amputation  at  the  Carpo-metacarpal  Articulations  of  all  the 
Fingers;  and  Amputation  betw^een  the  tvro  Rovrs  of  Carpal 
Bones,  or  Medio-earpal. — These  amputations  have  occasionally  been 
described  in  systematic  treatises,  but  I  have  never  seen  them  practised ; 
nor  do  1  think  they  are  entitled  to  a  [>lace  among  established  oi)erations. 
It  is  probable  that  the  cari)al  bones  thus  left  would  be  soon  loosened 
and  thrown  off  by  sn])i>uration  ;  and  it  can  scarcely  be  considered  worth 
while  to  incur  these  risks  for  the  sake  of  the  trifling  gain  of  an  inch 
or  two  in  the  leuijth  of  the  limb.     This  constitutes,  therefore,  a  proper 
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exception  to  the  general  role  that  we  Bhonld  save  as  much  of  the  limb 
aspoflfiiblp. 
Amputation  at  the   Radlo-oaxpal  Articnlationfi — ^Wrist-Joints 

—The  guides  to  this  articulation  are  the  styloid  processes ;  and  especial- 
ly the  internal,  which  is  shorter  than  the  external,  and  therefore  leaves 
the  joint  more  uncovered  and  accessible.  Approaching  the  articulation 
from  the  outer  side,  I  have  observed  that  there  is  always  sonie  danger 
of  entering  between  the  two  rows  of  carpal  bones.  For  the  same  rea- 
lOD,  also,  the  internal  lateral  ligament  constitutes  the  most  appropriate 
key  to  the  articulation. 

Those  who  have  preferred  for  this  amputation  the  flap,  or  oval  inci- 
doQs,  made  from  either  the  palmar  or  dorsa}  aspects  of  the  hand,  have 
not  sufficiently  considered  the  risks  of  leaving  the  styloid  processes  ex- 
posed. If  one  were  only  to  study  effect  in  class-room  demonstrations, 
we  might  even  adopt  the  practice  recommended  in  some  treatises,  of 
making  the  anterior  flap  by  transfixion ;  but  I  must  regard  all  these 
methods,  when  applied  to  amputations  at  the  wrist-joint  upon  the  living 
object,  as  inappropriate ;  and  the  same  may  be  said  of  a  multitude  of 
incisions  suggested  from  time  to  time  for  amputations  of  other  portions 
of  the  body.  The  circular  incision  alone  furnishes  an  adequate  cover- 
ing for  the  processes. 

The  circular  amputation  is  made  as  follows:  the  operator  makes, 
with  a  large  bistoury,  a  circular  incision  about  one  inch  and  a  half  be- 
low the  styloid  processes,  and  while  an  assistant  retracts  forcibly  the 
integuments,  they  are  dissected  from  the  subjacent  structures.     On  the 
dorsal  surface  this  dissection  is  accomplished  with  great  ease ;  but  on 
the  palmar  surface  the  separation  of  the  integument  from  the  fascia 
i«  more  difficult,  and  the  surgeon  will  find  it  convenient,  generally,  to 
include  everything  in  the  flap  except  the  tendons.    Having  reversed 
the  integument,  search  must  be  made  for  the  point  of  the  internal 
^loid  process,  and  the  internal  lateral  ligament  must  then  be  divided 
by  entering  the  edge  of  the  knife  below  the  process,  and  carrying  it  8 
little  upwards  and  outwards.     When  this  is  accomplished  the  radius 
separates  freely  from  the  lunare,  and  the  disarticulation  is  easily  and 
^oickly  effected. 

Beference  has  been  made  to  the  danger  of  entering  between  the  two 
rows  of  carpal  bones  by  approaching  this  articulation  from  the  radial 
side.  It  ought  also  to  be  mentioned  that  in  the  attempt  to  enter  the 
joint  from  the  palmar  surface  the  operator  is  very  prone  to  fall  above 
the  expanded  end  of  the  radius,  in  consequence  of  mistaking  the  latter 
for  the  carpal  l>ones. 

Tlie  amputation  being  completed,  the  radial,  ulnar,  and  interosseous 
arteries  may  require  to  be  tied.  The  tendons  should  be  cut  off  by  a 
dean  incision,  where  they  hang  out  from  their  sheaths  ;  but  they  must 
not  be  drawn  out  forcibly  and  then  divided,  in  closing  the  wound  the 
daps  are  to  bo  approximated  from  the  palmar  to  the  doi'sal  surfaces ; 
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and  now  the  peculiar  excellence  of  the  circular  incision  wil.  become 
apparent,  as  the  excess  of  integument  will  form  pouches  on  each  side* 
over  the  styloid  proctesses,  which  will  effectually  prevent  any  protrusion 
of  the  bones. 

The  wound  being  closed  by  sutures,  adhesive  strips,  lint  covered  with 
simple  cerate,  and  a  ix)ller,  the  ann  should  be  laid  upon  a  pillow,  with 
the  stump  slightly  elevated. 

Amputations  of  the  Forearm. 

Amputation  of  the  Forearm  in  Ck>ntinuity,  belcw  its  Middle. 

— On  account  of  the  small  .amount  of  muscular  tissue  usually  found  in 
this  portion  of  the  arm,  the  circular  incisions  are  generally  preferred. 
The  same  objection  holds  to  the  flap  operations  here,  also,  as  at  the  wrist : 
they  do  not  sufficiently  cover  in  the  bones  at  the  angles  of  the  incisions. 
Usually,  after  having  divided  the  soft  parts,  including  the  interosseouB 
ligament,  the  muscles  and  integuments  are  held  away  from  the  saw  by 
a  retractor,  made  of  a  piece  of  cotton  cloth,  one  end  of  which  is  torn 
into  three  strips,  and  the  central  strip  being  puslied  between  the  bones, 
an  assistant  draws  the  tissues  upwards,  while  the  operator  with  a  knife 
exposes  the  bones  more  completely  and  then  applies  the  saw. 

Three  or  four  arteries  usually  require  the  ligature.  The  dressing  is 
the  same  as  after  a  wrist-joint  amputation. 

Amputation  of  the  Forearm  in  Continuity,  above  its  Middle. 
— We  may  adopt  here  either  the  single  or  double-flap  amputation.  I 
have  generally  preferred  the  single  anterior  flap. 

In  this,  as  in  all  other  amputations  of  the  forearm,  the  arteries  may 
be  controlled  by  an  assistant  pressing  firmly  upon  the  brachial  artery ; 
or  a  tourniquet  may  be  applied. 

In  the  case  of  tlie  left  ami,  while  one  assistant  retracts  the  integu- 
ment, and  a  second  holds  the  forearm  in  a  position  of  supination  and 
extension,  the  surgeon,  standing  on  the  ulnar  side  of  the  forearm, 
makes,  with  an  amputating  knife,  an  incision  across  the  dorsal  aspect 
of  the  limb,  by  drawing  the  knife  from  its  heel  toward  its  point,  cut- 
ting clean  to  the  bone,  and  embracing  in  the  incision  the  semi-circum- 
ference of  the  limb.  Grasping  and  lifting  with  his  left  hand  the  mass 
of  muscles,  etc.,  which  is  to  constitute  the  anterior  flap,  the  operator 
enters  the  point  of  his  knife  at  the  ulnar  extremity  of  the  incision 
alieady  made,  and,  bringing  it  out  upon  the  opposite  side,  cuts  down- 
wards and  obliquely  toward  the  surface,  making  a  flap  of  about  three 
inches  in  length.  The  retractor  being  drawn  well  up,  the  bones  are 
divided  by  the  saw  applied  at  the  same  time  both  to  the  radius  and 
ulna.  If  the  amputation  is  made  at  a  higher  point  and  near  the  elbow- 
joint,  the  radius  should  be  severed  fli*st. 

The  subsequent  dressing  will  be  sufficiently  understood  by  a  refer 
ence  to  amputations  at  the  wrist-joint  already  described. 
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Amputation  at  the  Humero-ulnar  Articulation— Elbovr-joint. 

—The  elbow-joint  is  a  complex,  but  purely  ginglymoid  articulation, 
admitting  of  no  lateral  motion.  The  joint  is  supiwiled  by  its  capsule, 
by  its  anterior  and  posterior  ligaments,  all  of  which  are  thin  and  loose, 
only  limiting  the  joint  in  its  extreme  conditions  of  extension  and  flex- 
ion; and  by  strong  lateral  ligaments,  which  hold  the  joint-surfaces 
compactly  together.  The  division  of  either  one  of  these  latter  liga- 
ments would  unlock  the  articulation,  but  when  the  joint  is  still  covered 
with  integument  and  muscle,  the  exact  position  of  the  internal  lateral 
ligament  is  with  difficulty  defined ;  there  is  usually,  however,  no  diffi- 
culty in  finding  the  external  lateral,  which  passes  from  the  external 
•condyle  of  the  humerus  to  the  orbicular  ligament,  enclosing  the  head  of 
the  radius.  The  following  rule  is  to  be  observed  in  searching  for  this 
ligament : — 

The  forearm  of  the  patient  is  flexed  to  a  right  angle  with  the  humer- 
M,  80  as  to  displace  the  mass  of  muscle  which  partly  conceals  the  head 
of  the  radius  when  the  forearm  is  extended.  The  right  hand  of  the 
Burgeon  grasps  the  right  hand  or  wrist  of  the  patient,  while  the  left 
seizes  the  elbow  in  such  a  manner  as  to  place  the  thumb  upon  the  ex- 
ternal condyle  of  the  humerus.  The  thumb  is  then  allowed  to,  slide  off 
from  tlie  condyle  toward  the  hand,  until  only  the  upper  margin  of  the 
thumb  touches  the  condyle,  when  its  lower  margin  will  be  felt  resting 
^^n  a  slight  elevation,  which  is  the  head  of  the  radius.  The  space 
between  tliese  two  points  is,  in  adults,  about  half  an  inch.  Pressing 
down  with  some  firmness  upon  the  head  of  the  radius,  while  with  the 
right  hand  the  radius  is  pronated  and  supinatcd,  its  head  will  be  felt 
rotating  under  the  thumb.  The  head  of  the  radius  rotates  upon  its  own 
wis,  and,  to  recognize  it^  motion,  it  is  generally  necessary  to  move  it 
dowly  and  observe  it  attentively.  The  patient  must  also  be  instructed 
'^  to  aid  in  the  motion  of  rotation,  otherwise  the  contraction  of  the 
muscles  will  obscure  the  sensation.  With  these  precautions,  the  sur- 
8^  will  seldom  fail  to  recognize  the  head  of  the  I'adius ;  he  will 
®^en  be  able  to  define  accurately  the  situation  of  its  up])er  margin,  and 
to  put  a  pin  into  the  joint,  if  he  chose  to  do  so,  with  almost  unerring 
^rtainty ;  and  this  is  the  precise  point  where,  by  a  transverse  incision, 
^^  will  cut  the  external  lateral  ligament  and  freely  expose  the  joint. 

In  case  the  operator  were  intending  to  make  an  amputation  with  a 
suigle  anterior  flap,  he  may  now,  having  entered  the  articulation  at  the 
Jiead  of  the  radius,  carry  his  amputating  knife  around  across  the  pos- 
terior as])ect  of  the  arm,  to  the  opposite  or  ulnar  side,  cutting  through 
the  integument  down  to  the  bone.     Then,  the  assistant  ha\'ing  com- 
pletely and  somewhat  forcibly  extended  the  forearm  upon  the  arm,  the 
surgeon  may  rapidly  make  the  anterior  flap,  raising  it  up  well  to  the 
articulation ;  and  finally,  placing  the  edge  of  the  knife  vertically  upon 
the  front  of  the  joint,  so  that  its  extremity,  near  the  point,  rests  in  the 
open  articulation  between  the  radius  and  humerus,  with  one   single 
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sweep  he  will  sever  the  remaining  attachmentB  of  the  biceps,  the 
brachialis  anticus,  the  anterior  ligaments,  the  capsule,  and  the  internal 
ligaments ;  leaving  nothing  to  be  divided  but  the  olecranon  process,  the 
section  of  which  will  be  completed  by  the  saw.  It  is  important  in  thig 
procedure  to  extend  the  arm  l>efore  the  section  of  the  brachialis  anticua, 
€t(}.,  is  made,  otherwise  the  knife  will  strike  against  the  coronoid  pro- 
cess of  the  ulna.  Nothing  can  exceed  the  facility  and  rapidity  with 
which  disarticulation  at  the  elbow-joint  can  be  made  by  this  method. 

Of  39  cases  reported  to  the  office  of  the  Surgeon-General  during  the 
late  war,  only  3  terminated  fatally,  although  5  recovered  only  after  sub- 
mitting to  re-amputation,  three  in  the  continuity  of  the  upper  arm,  and 
two  by  disarticulation  at  the  shoulder-joint.  These  favorable  lesolts 
accord  with  my  own  personal  experience. 

AmputatioiiB  of  the  Ann. 

Amputation  of  the  Arm  in  Continuity  may  be  made  by  either  the 
circular  or  flap  method.  Most  surgeons  have  preferred  double  lateral 
flaps.  The  operation  by  either  method  is  so  simple  that  no  special 
description  is  required.  It  is  important,  however,  to  direct  attention  to 
the  tendency  in  the  muscles  to  retract  and  uncover  the  bone  when  the 


Fig.  147. 


Amputation  of  the  Arm  in  Continuity  by  the  Double  Flap  Method. 


amputation  is  made  above  the  middle ;  a  circumstance  which  is  due  to 
th(i  t^i'^'at  lengtli  of  certain  muscles  embracing  the  humerus,  and  to 
the  fact  that  some  of  them  have  little  or  no  attachments  to  the  bone  iu 
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this  portion  of  the  limb.  In  making  a  flap  amputation  this  .mnst 
especially  be  borne  in  mind,  and  the  length  of  the  flaps  mnst  have 
reference  to  their  probable  retraction  after  the  operation  is  completed. 

Amputation  at  the  Scapula-humeral  Articulation — Shoulder- 
joint. — In  amputation  at  the  shoulder-joint,  the  method  wliich  I  have 
foand  to  be  the  most  easily  executed  and  most  economical  in  the  ex 
penditure  of  blood  is  as  follows : — 

Firet  Step  of  the  Process. — An  assistant  seizes  the  forearm  at  the 
elbow  and  wrist,  and,  in  order  that  he  may  control  its  motion  more 
perfectly,  flexes  it  to  a  right  angle  with  tlie  humerus,  and  then  raises  the 
humerus  to  a  right  angle  with  the  body.  The  surgeon,  if  it  be  the  right 
arm,  standing  on  the  right  side  of  the  body  and  arm,  with  his  face  to- 
wards the  patient's  bead,  grasps  with  his  left  hand  the  muscular  emi- 
nence fonned  by  the  deltoid  muscle,  and  with  his  right  hand,  holding  a 
large  common  bistoury,  forms  an  oval,  external  flap,  the  apex  of  which 
readies  to  within  two  or  three  inches  of  the  insertion  of  the  deltoid, 
and  the  base  of  which  extends  from  near  the  coracoid  process  in  front 
to  a  corresponding  point  below  the  acromion  process  behind.  This 
flap  is  now  rapidly  dissected  up  until  the  outer  extremity  of  the  acro- 
naion  process  is  fully  exposed. 

Second. — The  assistant  is  directed  to  lower  the  arm  nearly  or  quite 
parallel  with  the  body,  so  as  to  expose  more  fully  the  head  of  the  hume- 
nw,  and  especially  its  capsule  and  the  coraco-humeral  ligament  The 
l^ife.  placed  with  its  flat  surface  against  the  acromion  process  and  its 
^ge  directed  toward  the  head  of  the  humerus,  divides  the  coraco- 
liumeral  ligament,  the  upper  portion  of  the  capsule,  and,  perhaps,  the 
''^n^  head  of  the  biceps.  These  stnicturea  constitute  the  first  key  to 
^e  joint.  This  section  does  little  more,  however,  than  to  open  it  fairly 
to  view. 

Third. — Tlie  assistant,  still  holding  the  forearm  at  a  right  angle  with 
^^  arm,  rotates  the  humerus  forcibly  inwards,  while  the  surgeon,  with 
^^^  sweep  of  tlie  knife,  divides  the  supra-spinatus,  the  infra-spinatus, 
*^d  the  teres  rain<»r.  These  muscles  constitute  the  second  and  most 
^"^portaut  key  to  the  articulation,  and  it  is  quite  ix)ssible  now  to  open 
*"^  joint  sufticieiitly  to  pass  a  knife  between  the  head  of  the  humerus 
^^^  the  glenoid  cavity.  Tliey  are  all  inserted  into  the  greater  tuberos 
^?  and  inasmuch  as  they  approach  their  points  of  insertion  from 
^*^*ve,  fn)Tn  behind,  and  from  below,  the  knife  must  be  carried  around 
^^  tuberosity  with  a  finn  hand,  and  in  such  a  direction  that  the  lower 
'**f  of  the  incision  shall  pass  down  behind  the  tuberosity  parallel  to 
*^^  axis  of  the  huinerus ;  indeed,  the  lower  j.>ortion  of  the  teres  minor 
^^'ing  a  sliglit  muscular  insertion  into  the  huinerus  below  the  tuberos- 
^,  it  is  well  to  extend  this  incision  a  little  below  the  tuberosity  and 
^^nicline  it  here  slightly  forwards. 

Foarth. — The  assistant  rotates  the  humerus  forcibly  outwards,  ex- 
posing the  lesser  tuberosity,  and  the  surgeon,  with  a  similar  sweep 
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around  this  tuberosity,  divides  the  Bitbacapiilarie.     The  Bubseapnlaris  i^ 
the  third  and  last  key. 

Fifth. — The  joint  now  eeparates  widely,  and  the  surgeon,  chaugiii^ 
his  bistoury  for  a  seven  or  eight  inch  anipntatiii^  knife,  parses  througtk 
the  joint,  dividing  the  remainder  of  tlie  i-apsnle  and  the  long  head  of 
the  triceps.  Turning  the  edge  of  the  knife  toward  tlie  humerus,  the 
ineisitin  is  prolonged  downwards,  hugging  c-losely  the  jxeterior  surface 
of  the  bone  to  the  extent  of  three  or  four  inches 


Sixth. — A  second  assistant,  following  the  incision  made  beneath  the 
head  of  the  bone,  passes  his  two  thumbs  from  opposite  sides  into  the 
wound  and  seizes  the  axillary  artery  between  his  thumbs  and  fingers, 
holding  it  firmly,  while  the  surgeon  completes  tlie  section  of  the  axil- 
lary tissues.  The  amputating  knife  employed  in  this  last  step  of  the 
operation  ought  to  have  a  straight,  dull  back.  A  double-edged  knife 
endangers  the  liands  of  tlie  asj*iKtant,  and  possesses  no  advantages. 

It  will  be  noticed  that  the  second  and  tliii'd  keys  to  this  articulation 
are  not,  as  is  uniformly  the  case  in  other  joints,  ligaments,  hut  muscles 
or  tendons ;  the  muscles,  and  not  the  ligaments,  holding  the  joint-^nds 
of  the  bones  in  contact ;  a  fact  which  admits  of  easy  explanation.  The 
shoulder- joint  has  a  greater  latitude  of  motion  than  any  other  joint  in 
the  body.  The  capsule  is,  therefore,  very  loose,  so  that  when  all  others 
of  the  soft  parts  are  cut,  it  allows  the  bones  to  separate  more  than  one 
inch.  Only  one  ligament  connects  the  scapula  to  the  humerus,  namely, 
the  coraco-humeral,  which,  passing  obliquely  across  the  joint,  from  the 
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comcoid  process  to  the  greater  tuberosity,  can  only  imperfectly  limit  ita 
motiong,  and  has  no  effect  in  holding  the  articular  surfaces  in  contact 
Tlie  muscles  and  tendons  which  embrace  the  joint,  however,  have  such 
attachments  and  anatomical  characters  as  to  reinforce  tlie  capsule; 
and  thej  do,  in  fact,  take  tlie  place  of  ligaments.  The  long  heads  of 
the  biceps  and  of  the  triceps,  inserted  respectively  into  the  upper  and 
lower  margins  of  the  glenoid  cavity,  have  considerable  effect  in  this 
regard;  but  the  head  of  tlie  humerus  is  held  in  place  cliiefly  by  the 
three  short  and  strong  mnscles  which  I  have  named,  coming  from  the 
back  of  the  scapula,  and  which  are  inserted  into  the  greater  tuberosity. 
The  power  to  accomplish  this  and  to  reinforce  the  capsule  is  greatly 
hicreased  by  tlieir  attachment  to  the  capsule  itself.  The  truth  of  this 
issertion  is  readily  verified  by  a  division  of  their  tendons  near  the  point 
of  their  attachment,  when  it  will  be  plainly  seen  that  they  constitute  the 
second  and  most  important  key  to  the  articulation.  The  subscapularis, 
coining  from  the  opposite  side  of  the  scapula  and  inserted  into  the 
lower  tuberosity,  is  also  short,  strong,  and  is  attached  to  the  capsule 
itself,  80  that  the  joint  cannot  be  completely  opened  until  its  tendon 
also  is  divided.  This,  therefore,  constitutes  the  third,  and,  in  point  of 
importance,  the  second  key  to  the  joint. 

I  have  elsewhere,  and  especially  in  my  military  surgery,  expressed 
»ny  preference  for  Larrey's  amputation  at  the  shoulder-joint ;  but  later 
experience  has  taught  me  that  the  method  I  have  now  described  is,  in 
several  respects,  to  be  preferred. 

Of  S'}il  cases  of  amputation  at  the  shoulder-joint  reported  to  the  Sur- 
geon-General from  the  late  war,  591  recovered,  236  died,  and  in  25  cases 
tbe  results  are  unknown,  giving  a  mortality  of  28.5  in  the  determined 
<*8e8.  The  largest  mortality  was  from  amputations  made  in  the  inter- 
oiediate  period,  and  the  smallest  from  amputations  in  the  primary. 
The  same  relative  safety  of  primary  operations  was  shown  in  the  case  of 
«hoalder-joint  excisions. 

Amputation  of  the  Arm,  including  the  Scapula. — ^This  ampn- 
Mon  was  first  j^erformed  by  Cummings  in  1808,  for  a  gunshot  injury. 
The  patient  made  a  complete  recovery.    Since  the  date  of  this  opera- 
tion, amputation  has  been  made  at  the  scapulo-cla^acular  articulation, 
or  through  some  portion  of  the  clavicle,  about  14  times,  and,  with  the 
exception  of  Mr.  Fergusson's  case,  in  which  he  operated  for  a  malig- 
nant disease  of  the  scapula,  I  do  not  know  of  one  who  has  died  either 
directly  or  indirectly  in  consequence  of  the  operation.  *       * 

On  the  12th  of  December,  1870, 1  operated  on  George  Hanna,  of 
Barton,  N.  Y.,  by  amputation  of  the  arm  and  scapula.  The  history  of 
thii  case  is  as  follows : — 


Nino  Virk  MsdiecU  Journal,  Januaiy,  1802,  p.  433,  Dr.  Rogers'  tables. 
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Ill  Septeniljer,  ISM,  Ilanua  was  lut  upon   the  buck,  near  tlie  Wer 
angle  of  the  right  scapula,  by  a  hard  hiiiipofeartli,  causing  severe  i»in 
for  eeveral  lioure.     Two  weeks  later  tlie  same  point  waa  a^in  iujiirej 
by  tlie  chafing  of  a  i-ope  in  BUpportiug  a  bale  <if  liay,  and  <jii  the  folW- 
ing  iiionting  he  noti<:ei.l  a  very  lurd 
J^"- **8-  swelling  at  the  jHiint  of  injury,  of  tiw 

size  of  a  hen's  egg.  The  tuiuor  cfiiitin- 
ued  to  iitci'easu  in  titze,  itiiaci'oiupauied 
with  diseolomtion,  until  the  15tli  uf 
Febnuiry,  1S65,  when  it  was  at  lai^eu 
a  tjnait  bowl.  At  tliis  time  tlie  tuinor, 
witli  a  portion  of  the  autcrior  IwrderoE 
tlie  scapula,  was  removed  by  the  kuife. 
The  w<jiuid  healed  in  aS  (iayn,  and  liis 
hvaltb  remained  as  goini  as  before  tiK 
operation.  Jaimarj',  1>SW,  after  expiv 
Bui'e  during  very  inclement  weatlter, 
the  tumor  began  to  appear  again,  and 
on  the  liith  of  February  folhunTi^  it 
watt  removed  by  the  knife,  with  a  antW 
portion  ()f  the  scapula.  Before  llii* 
wound  had  (closed  a  swelling  occurretl 
.f  owist  Huini.  "pi^ii    the    upi>er    ami.    which,    lifin^ 

ojiened,  gave  exit  t«t  a  large  quantity 
of  gelatinous  matter ;  and  at  the  same  time  the  tumor  began  to  reap' 
])eai-  ovei-  the  scapula.  Fn)ni  September,  186S,  to  July,  IfStift,  tl«7 
tumor  was  treated  by  sotons  and  by  eschai'otics,  such  as  nitric  aeidjr 
chloride  of  zinc,  carlxilic  acid,  etc.  In  July.  IStjlt.  another  attempt- 
was  tnade  to  remove  the  tumor  with  the  knife,  but  the  bleeding  was  si>- 
free  im  to  cause  an  ai>preIicnsion  that  the  patient  ^'onld  die  in  the  oper- 
ation, and  no  jiortion  of  the  tumor  was  reinov^-d,  Froni  this  time  tlie 
mass  cciiitinued  to  giMW,  and  to  extend  along  the  back  and  arm;  occa- 
>ioniilIy  elevated  i>oints  would  open  simntaneously  and  disi'liai^  a  ge- 
lutinuiis  miiteiial,  sometimes  a  sei-ons  fluid,  and  along  the  margin  tliere 
were  iMjiiits  where  the  fluid  discharged  apjieared  like  pus. 

The  iiperatiun  consisted :  first,  in  making  a  large  flap  from  the  iimer 
iuiil  upper  part  of  the  arm,  of  aliout  seven  inches  in  length  and  four  or 
in  width.  Tlu'  base  of  this  flap  corres] louded  to  the  axilla. 
axillary  artery,  which  was  at  onee  tied  ;  setrond,  the- 
I  Ky  incisions  over  the  scapula,  and  the  dissections  were* 
iiiVrior  and  posterior  uiai^'ins:  third,  the  scapula  wa» 
■,  and  after  having  dividc<l  the  attachment  of  its  niu*- 
was  fnrcildy  toni  np  until  the  u|i]H'r  margin  and  the 
glcm  lid  caviry  were  rcaclu'd  :  fourth,  the  dii«^-cti<in  was  eontinm^  from 
withi>ut  until  the  uinn'r  inaigiii  of  the  scapula  was  laid  bare  and  its  n?- 
maiiiii):;  comiectioiis  were  severed. 
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Daring  the  operation  the  subclavian  artery  was  held  under  complete 
control,  by  Dr.  Johnson  of  Waverley,  by  digital  compression  made 
above  the  clavicle.  A  large  portion  of  the  integument  covering  the 
scapula,  being  involved  in  the  disease,  was  removed,  and  its  place  sup- 
plied by  the  flap  obtained  from  the  arm. 

A  letter  from  Dr.  Johnson,  dated  May  6th,  nearly  five  months  after  the 
operation,  informed  me  that  the  wound  had  been  healed  some  weeks, 
and  that  the  cicatrix  looked  healthy,  but  that  he  was  suflFering  from  di- 
anhoea,  with  oedema  of  his  extremities,  and  that  the  prospect  of  his  re- 
covery was  not  very  flattering.    On  the  20th  of  the  same  month  he  died. 

In  regard  to  the  nature  of  the  tmnor  a  difference  of  opinion  has  ex- 
isted, even  since  its  removal  and  its  examination  under  the  microscope 
bj  experts ;  and  perhaps  chiefly  for  the  reason  that  the  specimens  ex- 
amined were  not  in  the  most  favorable  condition  to  determine  the 
dttracter  of  their  cell  formations.  For  myself  I  regarded  it  as  colloid  ; 
<id)eiB  believed  it  to  have  been  fluid  enchondroma. 

AmputatioiiB  of  the  Foot. 

Amputation  of  the  Toes  at  the  Second  and  Third  Phalangeal 
Artioulations. — ^The  phalangeal  articulations  of  the  toes  have  essen- 
tiallj  the  same  anatomical  structure  as  those  of  the  hands,  only  that 
4e  bones  are  shorter,  broader,  and  their  articular  surfaces  especially 
we  much  more  expanded.  Owing  to  the  general  practice,  also,  of 
wearing  narrow  and  short  shoes,  the  joints  are  often  deformed  and 
^^  motions  very  much  limited.  Amputations,  therefore,  cannot  be 
^e  to  observe  any  absolute  or  even  general  rules.  As  in  the  case 
of  the  fingers,  however,  the  lateral  ligaments  are  the  keys  to  the  articu- 
lations. 

Amputation  of  the  Toes  at  the  Metatarso-phalangeal  Artiou- 
latlons. — ^In  general  the  same  anatomical  arrangements  obtain  here 
w  in  the  corresponding  phalanges  of  the  hands,  except  that  the 
jointg  are  larger,  they  are  often  deformed,  in  many  cases  partially  an- 
%lo8ed,  and  it  is  therefore  impossible  to  flex  them  to  a  right  angle. 
Conseqaently  the  rules  for  amputation  given  for  the  corresponding 
oones  of  the  fingers  must  be  in  some  degree  modified  to  suit  the  exi- 
gencies of  the  case.  The  modifications  required  will  readily  suggest 
themselves. 

The  accompanying  wood-cut  represents  a  congenital  hypertrophy  of 
"le  second  toe,  for  which  the  author  amputated  at  the  metatarso-phalan- 
geal  articulation  when  the  lad,  who  was  the  subject  of  the  deformity^ 
^as  nine  years  old.  In  the  second  wood-cut  is  shown  the  result  of  the 
operation/  (Figs.  18:t  and  185,  p.  401.) 

Amputation  at  the  Tarso-metatarsal  Articulation. — Tliis   is  a 

wniplicated  and  irregular  articulation,  formed  by  the  juxtaposition  of 

*^ne  bones.     It  is  arthrodial  in  its  character,  its  motions  beins:  limited 
23 
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almost  entirely  to  the  feeblest  flcxiim  and  extonsion,  and  an  eqnilly 
alight  sliding  motion  upon  nearly  j>ljine  siii-fai^ois.  Its  liganicnta,  there- 
fore, whifsh  cover  in  the  whole  length  of  the  doreal  anrface,  are  ulcwc  and 
«oin])act,  anil  neither  present  in  theniselve.s  (iiiy  gtiides  t<)  the  articula- 
tions, nor  do  they  allow  the  joints  to  oi>en  sufficiently  to  indicate  their 
(Hisitions. 

No  one  would  tliink  of  entering  these  ai-tioilations  from  the  j>lantar 
enrfaee,  since  in  this  direction  they  are  i)ecnliariy  inaeeesaible,  and  tlio 
principal  flap  must  t>e  made  from  this  surface. 


Bkoleton  of  Pent 


On  the  tibial,  or  inner  side,  occasionally  not  much  difficulty  vi" 
be  exjierienced  in  finding  the  point  where  the  metatarsal  iKine  of  tl»* 
great  toe  articulates  with  tlie  cuneifonn  internum.  In  most  t-aseSt 
however,  the  articulaticm  cannot  be  easily  traced. 

It  is  only  fnnn  the  outer,  or  fibular  side  that  the  surgeon  mO/ 
api>rwach  this  difficult  operation  witli  an  assurance  of  success ;  employ- 
ing as  bis  guide  the  proximal  end  of  tlie  metatarsal  Ixmeof  the  little  to?, 
which  revives  the  iuiicrtiiin  of  the  iieroneiw  tertius  and  brevis,  Lisfmnw 
and  Ziegler  liave  seen  the  iwsterior  tubercle  of  the  metatarsal  bone  (if 
the  little  toe,  extending  liacliwanls  towanl  the  heel  half  and  tbrec-quar- 
teivs  of  an  inch  ;  and  it  has  even  Iwen  found  i>rolonged  in  this  diretticm 
Bo  as  to  artii-nlatG  with  the  culMiid.  In  such  a  case  the  joint  could  ii^it 
be  entered  fi-oui  this  jKiint,  cx<^e|>t  after  fii-bt  liaving  sawn  tlirough  the 
bone ;  but  such  abnormities  are  rare. 

The  mode  of  procedure  iu  amputation  at  tbie  articulatioQ  will  b« 
SB  foHows:  Commencing,  iu  tlie  case  of  the  riglit  foot,  on  tlie  ontw 
inargiu,  at  the  tarso-nietatarsal  articulation  of  the  little  toe,  carry 
tlie  knife  across  the  dorsum  of  the  foot  in  the  line  of  a  cur^e,  with 
its  convexity  forwards,  and  terminate  this  incision  at  the  tarBO-m& 
tatarsal  articulation  of  the  great  toe,  on  the  inner  side.  Thie  latter 
srticulatioD  is,  in  adults,  atjout  three-quarters  of  an  inch  farther  for 
wards  than  the  corresponding  articulationof  the  little  toe.  Prolong 
the  two  extremities  of  the  incision  toward  tlie  heel,  on  the  inner  and 
outer  margins  of  the  fool,  half  an  inch,  in  order  to  expose  the  artiu- 
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tilatloii  more  fully.     This  is  especially  necessary  on  the  outer  side, 
m  that  the  >^  key  "  can  be  the  more  easily  found.    Place  the  knife 
upu  the  outer  margin  of  the  foot,  a  few  lines  posterior  to  the  tubercle 
on  tlie  proximal  end  of  the  metatarsal  bone  of  the  little  toe,  and  cut 
with  firm  pressure  the  tendons  of  the  pen>nei,  and  the  muscular  bundle 
which  forms  the  outer  margin  at  this  point     Now  the  "  key,^'  namely, 
the  fiat  di)rsal  ligament,  which  connects  the  cuboid  wi^h  the  last 
metatarsal  bone,  will  be  fully  exposed.     It  is  not  necessary  that  it 
fihonld  be  seen  and  recognized,  for  it  can  be  certainly  cut  by  carrying 
the  knife  from  this  point  obliquely  forwards,  over  the  top  of  the  foot,  in 
the  direction  of  a  line  which,  continued,  woidd  traverse  the  metatarso- 
phalangeal articulation  of  the  great  toe.    The  entrance  of  the  knife 
into  tlie  articulation  will  be  facilitated  by  bending  the  metatarsal 
Iwne  toward  the  sole.    From  this  point  the  knife  must  be  held  a 
little  less  obliquely  across  the  foot,  dividing  the  dorsal  ligament  binding 
S»e  cuboid  to  the  fourth  metatarsal  bone ;  and  if  the  jend  of  the  foot  is 
flexed  quite  forcibly,  the  knife  will,  in  the  same  line,  enter  the  joint 
l^tween  the  cuneiform  externum  and  the  third  metatarsal  bone.    The 
J^nife  will  here  be  ari^ested  by  the  metatarsal  bone  of  the  second  toe,  as 
't  is  prolonged  backwards  between  the  external  and  internal  cuneiform 
'^^nes,  like  a  tenon  in  its  mortice  ;  its  edge  must  therefore  be  directed 
Wkwards  toward  the  heel,  and  carried  in  this  direction  two  or  three 
jines ;  but  great  care  must  be  t^ken  not  to  carry  the  knife  too  far,  lest 
*t  should  enter  the  articulation  between  the  middle  and  external  cu- 
^ieiform  bones.     The  next  step  of  the  operation  is  always  difficult, 
Namely,  to  enter  the  joint  formed  by  the  second  metatarsal  bone  and 
the  cuneiform  medium,  which  is  indicated  faintly  by  two  very  slightly 
elevated  transverse  ridges,  covered  by  a  flat,  smooth,  shining  ligament ; 
between  these  ridges  the  ligament  presents  the  appearance  of  a  trans- 
verse white  line,  and  this  is  the  line  of  the  articulation,  into  which 
the  knife  must  be  made  to  enter.      Having  traversed  this  articula- 
tion, the  point  of  the  knife  must  be  thrust  deeply  between  the  inner 
(tibial)  side  of  the  second  metatarsal  and  the  outer  side  of  the  in 
i^emal  cuneiform  bone, — the  back  of  the  knife  being  toward  the  heel 
of  the  foot, — and  by  depressing  the  handle  the  blade  will  divide  not 
c»iilj  the  dnrsal,  but  also  the  internal  interosseous  ligament  lying  very 
deep  toward  the  sole  of  the  foot,  and  which  is  in  reality  the  strongest 
ligament  connected  with  the  tareo-metatarsal  articulation.     Tlie  inier- 
nal  cuneiform  bone  is  about  half  an  inch  longer  tlian  the  middle  cune- 
iform ;    consequently,  the  articulation   of   the  first  metatarsal   bone 
witli  the  cuneiform  internum  is  about  half  an  inch  farther  forwards 
than  the   articulation   of  the  second  metatai-sal   bone   with   the   cu- 
neifonn  medium.     A  knowledge  of  this  fact  will  enable  the  surgeon 
to  find  without  delay  the  tarso-metatarsal  articulation  of  the  great 
toe,  which  he  will  recognize  also  by  the  slight  epiphyseal  elevation  at 
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the  proximal  end  of  the  metatarsal  bone.  The  line  of  direction  of 
this  last  named  articulation  is  slightly  obliqne,  so  that  in  following 
it  to  the  tibial  side  of  the  foot  the  knife  will  incline  a  little  toward 
the  heel. 

It  only  remains  to  complete  the  section  of  the  interosseous  and  plantar 
ligaments;  and  to  construct  the  plantar  flap  from  the  tissues  upon  the 
sole  of  th^  foot.  This  flap,  which  is  alone  to  cover  the  end  of  the 
stump,  must  include  nearly  all  the  integument  on  the  bottom  of  the 
foot  as  far  forward  as  the  interdigital  commissure ;  or  at  least  to  within 
one  inch  of  this  commissure.  To  insure  also  a  proper  size  and  form  to 
the  flap,  it  ought  to  be  cut  from  the  surface,  and  not  from  within  out, 
as  has  been  generally  recommended. 

I  have  thought  it  necessary  to  extend  the  description  of  this  amputa- 
tion, because  in  several  of  the  steps,  as  the  careful  student  will  observe, 
my  directions  differ  from  those  given  by  Lisfranc,  whose  method  has 
for  a  long  time  been  accepted  as  the  best  which  could  be  adopted.  It 
will  be  especially  noticed  that  I  attach  very  little  importance  to  die 
internal  interosseous  ligament,  which  Lisfranc  regarded  as  the  "  key  '^ 
to  the  articulation ;  indeed  it  was  from  his  use  of  the  term  in  lliis 
connection  that  I  have  borrowed  it,  and  given  to  it  a  more  ex- 
tended application.  If  this  ligament  must  bo  considered  the  key  to 
this  joint,  it  has  at  least  one  great  disadvantage.  It  is  very  diflicult 
to  find. 

Amputation  at  the  Medio-Tarsal  Articulati3n — This  articu- 
lation is  formed  by  the  astragalus  and  calcaneum  on  the  one  hand, 
with  the  scaphoid  and  cuboid  on  the  other.  Its  character  is  essentially 
enarthrodial,  and  its  motions,  although  limited,  are  quite  distinct  in 
all  directions ;  the  ligaments  which  immediately  embrace  the  articula- 
tions are,  therefore,  not  so  short  and  compact  as  those  of  the  tarso- 
metatarsal articulation,  and  the  joint  may  be  easily  entered  with  a 
knife  from  almost  any  point  except  perhaps  the  plantar  surface.  The 
principal  difiiculty  which  the  surgeon  experiences  is  in  finding  a  reliable 
guide  to  the  articulation.  The  measurements  made  from  the  malleoli, 
and  from  other  points,  vary  so  much  in  different  subjects  as  to  be  wholly 
untrustworthy.  The  only  guide  which  under  nearly  all  circumstances 
can  be  relied  upon  is  the  inner  side  of  the  scaphoid  bone.  Tliis  forms 
the  only  remarkable  prominence  on  the  inside  of  the  foot  below  th«^ 
ankle,  and  cannot  be  confounded  with  anytliing  else,  especially  if  wa 
]>lace  the  finger  on  this  proiuiiienee  and  tlien  alternately  adduct  and 
abduct  tlie  f(M)t.  AVe  shall  tlien  observe  that  tlu*  only  point  of  mo- 
tion during  this  nianij)ulation  is  just  above  this  prominence ;  that 
is,  between  the  scaphoid  and  the  head  of  the  astragalus.  1  havti 
never  found  a  subject  so  fat,  or  a  limb  so  infiltrated  with  inflam- 
matory effusions   that   the   point   of   motion   could  not  be   distinctly 
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defined,  and  that  a  knife  could  not  be  entered  with  certainty  into  the 
joint. 

There  are  no  ligaments  on  the  inside  of  the  foot  between  the  astrag- 
alttt  and  the  scaphoid,  and  but  one  thin  feeble  ligament  above,  namely, 
the  snperior  astragalo  Bcaphoid. 


Standing  erect,  the  weight  of  the  body  falls  to  the  inner  aide  of 
t'le  centre  of  the  arch  of  the  foot,  consequently  the  foot  is  inclined 
'"  be  pressed  or  "  splayed  "  outwards,  and  this  would  be  its  coiistant 
l^Bition,  were  it  not  for  the  powerful  muscles  whose  tendons  pass 
behind  the  malleolus  intemus,  and  for  certain  strong  ligaments.  Tliese 
ugaments — for  the  muscles  dn  not  interest  usin  thisconnection — are  the 
<ieep  and  superficia!  layers  of  the  internal  lateral  or  deltoid,  belonging 
to  the  ankle-joint.  Tlie  deep  layer  passes  from  the  apex  of  tlie  malleo- 
'"siiitemiiB  directly  to  the  astragalus.  The  superficial  layer  arises  from 
the  entire  outer  surface  of  the  malleolus  intemus  near  its  li)wer  end, 
*i>d ie attached  in  afan  shaj*  tothe  astragaliisbehind, tothecalcaneum 
'*low,  and  by  a  broad,  Hat,  and  finn  band  to  the  scaplioid  in  front. 
This  lattei'  fa.-iciculu8,  namely,  that  wliich  attaches  itself  to  the  scaphoiil, 
u  the  key  to  the  joint. 

The  deltoid  ligament  is  probably  always  niptured  in  outward  dis- 
l*ationB  of  the  foot;  and  this  will  explain,  much  better  than  Dupuy- 
tfen'i  theory,  the  consequent  and  often  jienuancnt  splaying  of  tlie  foot 
cntwanls.  It  is  often  strained  in  walking,  in  jumping,  in  dancing, 
*=i!Uid  in  such  case;?  the  scajdioid  secnis  to  i>n>ject  unusiiatly,  or  it 
I'Woniea  very  tender  in  ei  mKdqncnce  of  the  inflanunalion  developed 
™  Its  periosteal  coverings  at  or  near  the  jxsint  of  attacluneut  of  the  in- 
jired  hgaincnt. 
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First  step  of  the  operation. — Seize  the  foot  with  the  left  hand — in  Ijie 
case  of  the  left  foot — and  enter  the  bistoury  over  the  centre  of  the  tu- 
berosity,  or  most  projecting  point  of  the  scaphoid  bone  on  the  inner 
side,  and  carry  it  across  in  the  line  of  a  curve  with  its  convexity  for- 
wards, terminating  the  incision  at  a  corresponding  point  on  the  opposite 
ride  of  the  foot.  Dissect  up  the  dorsal  tegumentary  flap  a  short  distance 
And  divide  the  extensor  tendons,  etc.,  at  its  base.  Prolong  the  incision 
m  the  inside  of  the' foot  a  little  towai'd  the  heel,  so  as  to  uncover  com- 
pletely the  key  to  the  joint. 

The  object  in  making  this  first  incision  below  the  articulation,  form- 
ing thus  a  short  flap  which  requires  afterward  to  be  dissected  up  to  the 
joint,  is  to  insure  a  suflicient  dorsal  tegumentary  covering ;  but  the  same 
end  may  be  attained,  whenever  the  skin  is  not  rendered  too  tense  by 
swelling,  by  another  and  much  more  expeditious  procedure.  Thus,  the 
foot  being  held  at  a  right  angle  with  the  leg,  while  an  assistant  retracts 
forcibly  the  integument  above  the  line  of  incision,  the  knife  may  be 
entered  at  once  into  the  astragalo-scaphoid  articulation  on  the  inside  of 
the  foot,  and  from  thence  be  carried  directly  across  to  a  corresponding 
point  on  the  outside. 

Second. — Carry  the  knife  across  the  articulation,  while  the  foot  i» 
forcibly  depressed,  dividing  the  deltoid,  the  dorsal,  and  the  interosseous 
ligaments.  This  latter  has  agam  been  called  the  "key  "  to  this  articu- 
lation, solely  perhaps  because  it  is  a  strong  and  somewhat  inaccessible 
ligament,  and  its  section  is  demanded  before  the  articulation  can  be 
freely  opened ;  but  it  is  never  diWded  in  the  first  steps  of  the  incision 
into  the  joint,  and  it  cannot  be  considered  therefore  as  the  key  of  the 
joint  in  the  sense  in  which  I  have  employed  the  term.  It  is  not  situat- 
ed at  the  gate  or  entrance  to  the  articulation. 

Having  travei^sed  the  astragalo-scaphoid  p9rtion  of  the  articulation, 
if  the  foot  remains  at  a  right  angle  with  the  leg,  the  knife  will  readily 
enter  and  pass  through  the  calcaneo-cuboid  portion  nearly  in  the  same 
line  in  which  it  has  hitherto  been  carried ;  but  in  general  it  is  found 
most  convenient  to  depress  the  foot  in  order  to  open  the  joint  more 
freely  ;  in  doing  so  the  calcaneiun  is  made  to  project  a  little  forwards, 
and  the  edge  of  the  knife  must  be  inclined  forwards  and  carried  thi'ough 
to  the  sole  of  the  foot  in  this  direction. 

The  plantar  flap  must  be  very  long,  and  great  care  must  be  taken 
that  it  has  suflicient  breadth  at  its  base.  In  order  to  secure  this  latter 
end,  it  ought  always  to  be  made  by  cutting  from  the  surface,  and  not 
from  within  out. 

In  the  description  which  I  have  given  of  this  amputation,  I  do  no 
claim  to  have  modified  materially  the  original  plan  of  Chopart;  it  has 
been  my  purpose  especially  to  throw  some  additional  light  upon  the 
most  important  ix)int,  namely,  the  manner  of  entering  the  joint.  I  do 
not  esteem  the  o[)erati()n  very  highly,  and  from  all  that  I  have  seen  of 
its  results  I  am  not  disposed  to  recommend  it,  unless  it  may  be  in  bonr^e 
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vearj  rare  and  exceptional  cases.  I  may  say  indeed  that  it  is  about  tlie 
jn\j  amputation  which  I  have  never  yet  made  upon  the  living  subject. 
During  the  late  war  this  operation  was  made,  according  to  the  state 
tnent  of  the  Surgeon-General,  85  times  ;  and  there  are  several  cases  ir 
the  Army  Medical  Museum  which  exhibit  the  drawing  up  of  the  heel, 
8k  reBult  which  I  have  myself  observed  in  all  the  cases  which  have  come 
under  my  notice. 

AmputatioQ  at  the  Tibio-tarsal  Articulation — ^Ankle-joint. — 
The  tibio-tarsal  articulation  is  ginglymoid,  and  admits  of  no  lateral 
motion;  the  astragal ns  being  compactly  wedged  between  the  two  mal- 
leoli The  articulation  is  supported  and  its  luxation  prevented  by 
the  capsule,  the  tendons  and  muscles  which  pass  to  the  foot,  the  twa 
malleoli  and  the  ligaments.  The  capsule  forms  the  most  inconsid* 
erable  portion  of  this  support.  The  muscles  and  tendons  have  their 
origins  and  attachments  too  remote  to  be  of  much  service  in  this 
r^rd ;  except  that  the  two  strong  tendons  passing  through  the 
groove  immediately  behind  the  malleolus  intemus,  when  in  action^ 
attribute  materially  to  the  prevention  of  a  luxation  of  the  foot 
outwards.  The  two  malleoli  are  very  important  supports  to  the  joint, 
and  this  is  especially  true  of  the  outer  malleolus.  There  is  no 
posterior  ligament  to  the  articulation ;  the  anterior  ligament  is  broad, 
long,  and  thin ;  while  the  external  lateral  ligament  is  composed 
of  three  rather  narrow  and  not  remarkably  strong  fasciculi.  Fi- 
lially, the  internal  lateral  ligament  (deltoid),  which  I  have  already 
described  particularly  in  connection  with  the  medio-tarsal  articulation, 
is  broad  and  strong,  and  constitutes  the  chief  support  of  this  articu- 
lation. 

The  deltoid  ligament  is,  therefore,  the  key  to  this,  quite  as  much 
aB  to  the  medio-tarsal  articulation ;  and  not  only  because  it  is  the 
strongest,  or  that  which  most  especially  retains  the  bones  in  place,  but 
also  because,  owing  to  the  relative  shortness  of  the  malleolus  intemus, 
it  is  more  accessible  than  the  external   lateral  ligament;  moreover, 
being  composed  at  its  origin  of  one  continuous  bundle  of  fibres,  while 
4e  external  ligament  originates  at  three  distinct  points  of  the  mal- 
leolus, it  can  be  more  easily  divided.     It  has  an  advantage  over  the 
external  ligament,  also,  in  the  fact  that  the  malleolus  intemus  being 
shorter,  a  section  of  the  internal  ligament,  near  its  origin,  enables  the 
su]]geon  to  carry  the  knife  more  easily  to  the  top  of  the  astragalus,  and 
thus  to  complete  the  disarticulation. 

The  following  is  the  method  which  I  have  preferred  in  this  amputa- 
ion : — 

First. — The  foot  being  held  in  a  position  of  extreme  extension,  the 
K>int  of  the  bistoury  is  introduced  half  an  inch  below  the  centre 
if  the  lower  end  of  the  malleolus  intemus — in  the  case  of  the  left  foot 
-and  from  thence  it  is  carried  over  the  top  of  the  foot,  in  the  lin« 
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of  a  curve  having  a  slight  convexity  downwards,  to  the  anterior  margin 

cf  the  lower  end  of  the  nialleohiB  extemns.     The  object  in  comnieiitiiig 

thiti  incision  half  an  inch  below  the  mal- 

Fig.ina.  leolus  intornns  k  to  preRervc  theBj-mraetry 

of  the  transverse  incision ;  and  by  tenni- 

\  \  nating  the  incision,  also,  a  little  fiirtlier 

\  ^V<».  forwards,  to   secure  bo  much   additional 

\    w /jT^wV  width  to  tile  base  of  the  poaterior  or  plau-      I 

K  /^tJ^ ^^^  rt*P-     Upon  the  inner  side  I  prefer  to      I 

%/„  -"-lifc.       "j^      carry  the  incision  fartiier  back,  that  I  may      I 

exi)ose  the  deltoid  ligament  more  freely 

tation.  to  the  knife,     llie  kmie,  while  traveisin;; 

tlie  top  of  the  foot,  may  be  pressed  mtH 

sufficient  firmness  to  divide  the  teiidunB  and  all  the  tisanes  down  to  the 

bone,  including  tlie  anterior  ligament  and  the  capsule. 

Second, — The   leg   being  elevated    and  tlie  foot  flexed   to  a  right 
Angle  with  the  leg,  the  bistoury  may  be  placed  firmly  upon  the  point 
where  the  first  iuciBion  cinniiienced,  and  from  thence  be  carried  scro^** 
the  bottom  of  the  foot,  cutting  to  the  bone  and  tenninating  where  th»* 
firet  incision  ended  up<ni  the  outside.     The  lines  of  this   second  i«»' 
cision  onglit  not  to  fall  vertically  from  tlie  malleoli,  that  is,  not  ^^^ 
a  right  angle  with  the  sole  of  the  foot,  as  this  worild  gire  a  t^2^ 
dmidancy  of  flap ;   it  would  also  increase  the  danger  of   slougbin^^^C* 
and  render   the  detachment  of   the  Hap  from    tlie  calcaneum  mor"^ 
difficult.     It  is  better  to  carry  the  lines  of  incision  fi-om  the  two  nw0  ' 
le<ili  a  little  backwards,  bo  that  the  knife  will  cross  the  bottom  of  tli^^ 
f(K)t  about  one  inch  and  a  half  farther  liack  ;  and  in  tlie  case  of  a^'^ 
unusually  long  lieel  it  will  be  proper  to  carry  the  incision  backward  ^ 
two  inches. 

Third. — Expose  the  end  of  the  malleolus  intemue  fully,  and  intrcr— 
duee  a  strong,  sharp  bistoury  half  an  inch  below  the  malleolus,  with  the* 
edge  directed  outwards  toward  the  as- 
tragalus, and  a  little  inclined  upwards 
toward  the  lower  end  of  the  tibia,  be- 
ing careful  not  to  ])roject  its  point  bo 
far  aa  to  w<iund  the  posterior  tibial 
artery ;   and  tlien,  while   the   foot  )« 
foniilily   abducted,   cut    firmly,    and 
■with   a  sliglit   sawinfi;   motion.     This 
will   se\er  the  deltoid  ligament  and 
ojien  the  joint  freely, 

FoKiib. — Tlie  pr^itice  has  been 
hitlierto,  in  pursuance,  I  think,  of  the 
advice  of  Mr.  Syme,  to  seimrate  tlie 
lower  flap  from  the  calcanenin  by  dia- 
sectini' from  the  bottom  of  tlie  foot; 
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I  method  of  procedare  which  I  have  found  tediotis  and  difficult.    I 

prefer  very  much  to  make  this  dissection  from  above.    Putting  the 

foot  again  into  a  position  of  extreme  extension,  the  knife  will  divide 

the  external  lateral  ligaments,  and  by  forcing  the  foot  down  the  joint 

will  be  easily  entered,  and  the  dissection  continued  backwards  over 

the  top  of  the  calcaneum  to^'ard  the  tendo-Achillis.     The  operator 

will  find  it  necessary  to  discontinue  occasionally  the  backward  dis- 

section,  and  to  loosen,  alternately  on  the  right  and  on  the  left,  the 

ittachraents  of  the  integuments  to  the  sides  of  the  calcaneum,  using 

great  care  now  that  by  keeping  close  to  the  bone  behind  the  mal^ 

leolug  intemus,  he  does  uot  wound  the  posterior  tibial  artery  before 

it  has  given  off  the  internal  calcanean  branches  which  supply  the 

integument  and  cellulo- adipose  tissue  composing  tlie  posterior  flap.     Di- 

nsion  of  the  posterior  tibial  at  a  point  lower  than  this  does  not,  as 

it  has  been  affirmed  to  do,  increase  the  danger  of  losing  the  flap,  inasmuch 

as   it  receives  no  arterial  supply  from  a  lower  source.    Caution  must 

&ldo  be  used  in  dissecting  backwards,  over  the  top  of  the  heel-bone, 

■ — especially  where  the  tendo-Achillis  is  attached — to  hug  the  bone 

closely,  and  thus  to  avoid  all  danger  of  opening  through  the  in- 

Fifth. — Expose  the  two  malleoli  thoroughly,  and  saw  them  off  on 

a  level  with.  Uie  lower  articular  surface  of  the  tibia,  using  great  care 

again  not  ;o  wound  with  the  saw  the  posterior  tibial  artery.     It  is  not 

liecessary,  nor  is  it  useful,  to  remove  any  portion  of  the  lower  articular 

surface  of  the  tibia,  unless  it  is  diseased. 

If,  after  securing  the  arteries,  any  of  the  tendons  are  found  project- 
ing veiy  nmch,  or  if  they  have  been  lacerated,  cut  them  off  close  to 
Ae  point  where  they  emerge  from  their  sheaths ;  but  do  not,  for  this 
pnrpoBe,  draw  them  down  forcibly,  since  in  retracting,  their  divided 
^ds  will  be  carried  up,  and  the  danger  of  suppurative  inflammation 
^  the  synovial  canals  will  be  thereby  increased. 

I  have  not  found  it  necessary  to  establish  an  opening  through  the  flap 
to  secure  drainage;  but  if  this  were  deemed  necessary,  it  ought  to  be 
i^e  on  the  back  of  the  flap,  just  opposite  the  point  where  the  tendo- 
Achillis  was  attached,  and  where  the  tegumentary  covering  is  the  thin- 
P^  A  small  vertical  slit  at  this  point  might  be  harmless.  An  open- 
^  through  the  thick  integument  of  the  middle  of  the  flap  is  not  suffi- 
ciently depending  for  drainage  when  the  patient  lies  in  bed,  and  leaves 
a  sensitive  cicatrix  in  parts  which  are  destined  to  support  the  weight  of 
^body. 

It  Becms  to  me  proper  to  add  in  this  connection  that  in  all  amputa- 
bong  of  the  leg  at  a  point  below  its  upper  third,  requiring  the  em- 
ployment of  a  tourniquet,  I  have  been  able  to  diminish  Uie  loss  of  blood 
by  <ipplying  this  instrument  to  the  popliteal  artery  rather  than  to  the 
fenioiil.  My  jpractice  is  to  construct  a  pad  composed  of  a  cotton  roller 
''^Med  upon  itself,  so  that  it  shall  be  three  inches  wide  by  four  inches 
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in  length,  and  about  two  and  a  lialf  inches  in  thickness.  Tliis  is  placed 
lengthwise  in  the  upper  half  of  the  popliteal  space,  and  the  strap  is 
buckled  over  the  pad  and  across  tlie  thigh,  just  above  the  ])at€lla.  Tlie 
frame  of  the  tourniquet  should  be  on  the  front  of  the  thigli,  underlaid 
with  a  few  folds  of  bandage  to  prevent  its  injuring  the  skin.  This  will 
secure  the  artery  perfectly,  and  leave  the  motion  of  tlie  leg  unembar 
rassed. 

Results. — Dr.  Stephen  Smith,  in  the  paper  contributed  to  the  me 
moirs  of  the  U.  S.  Sanitarj'  Commission,  already  referred  to,  concludes 
that  amputation  at  the  ankle-joint  is  50  per  cent,  less  fatal  than  ampu- 
tation through  the  leg  in  its  lower  third,  and  a  little  more  tlian  one- 
third  as  fatal  as  all  other  amputations  of  the  leg  and  foot ;  that  they 
are  three  per  cent,  more  liable  to  be  followed  by  toughing  of  the  flaj), 
and  other  conditions  demanding  re-ami)utation ;  that  the  stumps  are  far 
more  serviceable  for  unassisted  locomotion ;  and  that  they  give  a  better 
support  to  artificial  limbs. 

PirbgoflPs  Osteoplastic  Operation. — Pirogoff  pn)posed  to  increase 
the  length  of  the  limb  by  saving  a  portion  of  the  calcaneum.  He 
claimed,  also,  for  his  operation,  that  it  possessed  an  advantage  over  the 
tibio-tarsal  operation  of  Syme,  in  that  there  was  less  danger  of  tlie  l<»ss 
of  the  flap  by  sloughing.     His  method  is  as  follows  : — 

An  incision  is  commenced  close  in  front  of  the  outer  malleoliLs,  and 
carried  down  to  the  sole  of  the  foot,  then  acn)ss  and  upward  to  the 

opposite     malleolus.       This     incision, 
^^K-  ^^*'     '  which  extends  evervwhere  to  the  bone, 

is  not  vertical,  but  is  so  inclined  as 
that  it  shall  cross  the  sole  of  the  f(X>t 
at  least  one  inch  in  advance  of  the 
malleoli.  A  second  incision  unites  its 
two  extremities  with  the  first  across  the 
top  of  the  foot,  as  in  Syme's  amputa- 
tion. The  joint  being  0})ened  in  front, 
Lino  of  Section  of  the  Bone.  accordiug  to  thc  iiietliod  already  de- 

scribed  in  the  tibio-tarsal  amputation, 
the  upper  portion  of  the  calcaneum  is  exi^scd,  when  the  saw  is  applied 
obliquely  to  the  calcaneum  in  front  of  the  attachment  of  the  tendo- 
Achillis,  and  the  bone  divided  in  smrh  a  manner  that  the  section  shall 
correspond  to  the  incision  upon  the  sole  of  the  foot.  The  malleoli, 
with  a  thin  section  of  the  lower  end  of  the  tibia,  are  then  removed,  the 
flap  containing  the  section  of  bone  brought  up,  and  united  by  sutures 
and  straj)S. 

Results. — Xecrosis  of  the  divided  calcaneum  is  an  occasional,  vet 
rare,  result  of  this  (►peration.  The  stump  i;^  usnally  firm  and  tolerant 
of  pressure;  and,  as  in  Syme's  operation,  the  patients  are  often  able  to 
walk,  and  even  run  and  leaj>,  without  the  aid  of  an  artificial  f(K)t.  Mr. 
Hudson  is  of  opinion,  however,  that  the  base  of  suppoil  is  too  low  in 
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Piioffffa  operation  to  allow  of  the  proper  adaptation  of  an  artificial 
foot 


Amputations  of  the  Iieg. 

AmputaUon  of  the  I>eg  In  Continuity. — In  the  lower  third  of  the 
leg  the  circular  amputation  ought,  in  geuenil,  tn  liave  the  preference. 
In  mating  tliia  operation,  whether  tliroiigli  tlic  leg  or  tliigh,  I  have  of 
Ite  practised  the  fuUowing  method : — 

The  knife,  instead  of  making  the  complete  circuit  of  the  liinb  in  a 
line  at  a  riglit  angle  to  its  axis,  is  (tarried  upwards  upon  tlie  posterior 
**peot  tlirough  a  short  curve  of  one,  two,  or  more  inches ;  the  opposite 
Mtremity  of  tlie  circular  incision  tenninating  in  the  same  manner,  and 
at  the  same  p<iint.  The  advaiitages  of  this  method  are,  the  greater  ease 
^th  which  the  skin  ia  rolled  hack,  rendering  tlie  operation  admissible 
even  in  those  portions  of  the  limb  wliicli  are  conical,  and  the  free  open- 
"ig  which  is  left  in  the  most  de])cnding  part  of  the  stump  for  the  passage 
•>' tile  ligatures  and  tlie  evacuation  of  Idood  and  2>iis,  Tlie  integuments 
heing  brought  tc^ether  also  from  side  to  t^ide,  a  fold  is  fiu-med  anteriorly 
*hich  obviates  in  a  great  measure  the  danger  of  a  jiRitrusiun  of  tlio 
^ine  of  the  tibia. 
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In  the  middle  and  upper  portions  of  the  leg  it  is  |)erhap6  s  ids 
indifference  whether  we  adopt  the  flap  or  circular  method.    Tl 


operation  is  made  as  follows.  The  limb  being  elevated  a  few  mo 
before  tightening  the  tourniquet,  in  order  to  drain  it  of  its  blc 
completely  as  possible,  the  surgeon  with  a  common  Bcalpel  tni 


short  anferioi-  flji}*.  with  its  convexity  directed  downwards,  and  ta 
ing  from  the  outer  and  jKisterior  margin  of  the  fibula  on  the  one 
to  the  inner  and  posterior  uiargin  of  the  tibia  on  the  other.     Th» 
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CDtiTely  tegnmentary,  and  no-  more  than  one  inch  and  a  quarter  in 
length,  is  immediately  raised  by  miKlerate  traction  and  a  few  strokes 
of  the  knife.  The  second  and  ]irinei|)al  flap  is  then  made  with  an  am- 
putating knife,  hy  transfixinfj  tlie  leg  clojie  under  the  bones,  the  ix)iiit8 
(if  ciitraiu-e  and  <if  exit  torresi.>oiidiiig  to  the  two  extremities  of  the  first 
iiiiitioii ;  and  from  thence  the  knife  is  iii&de  to  descend  obliquely  to  the 
Mirfni*,  tir  with  a  gentle  curve,  forming  a  flap  of  from  three  to  fonr 
iiidits  ill  length,  more  or  lese,  according  to  tlie  diameter  of  the  limb. 
Ill  ilividing  the  boneg  in  tliis,  ad  in  all  other  amputations  of  the  leg,  the 
taw  sIioiiKl  be  so  applied  as  t»>  eexer  tlie  fibula  fir^t,  and  care  mnst  be 
taken  to  divide  the  fibula  at  a  point  at  least  as  high  as  that  at  which 
tlie  tibia  is  divided.  In  order  to  prevent  siibseqiient  protrnsion  of  the 
l»>ne.  it  is  advisable,  generally,  to  remove  with  the  boue-outter  the 
sliarp  point  of  the  spine  of  the  tibia. 


Flap  AmpatflClon 


^putation  at  the  Femoro-tibial  Articulation— Knee-joint.— 
y'"  great  size  of  tliis  ginglymoid  aiticulatioii,  its  latitude  of  motion, 
"'  lack  of  either  bt>ny  or  muscular  support  in  the  direction  of  its 
"•tiiiiiference,  together  with  the  fact  tliat  it  is  destined  to  sustain  the 
ftiiile  weight  of  the  body,  demand  stnmger  ligaments  and  a  more 
^'Jjlitated  arrangement  of  their  fasciculi  than  are  required  in  any 
"^^i  articulation.  Nevertheless,  the  thinness  of  its  exterior  coverings, 
*'J<I  the  large  size  of  its  various  anatomical  parts,  render  it  easy  to  deter- 
""lie  the  ixieition  of  its  articular  surfaces,  and  to  accomplish  its  disarti- 
'■"'Htion  with  the  knife. 

There  exists,  therefore,  no  special  necessity  for  determining  what 
"\'ht  to  be  regarded  as  the  key  to  this  joint;  since  the  most  incxperi- 
^•i<;i.'d  surgeon  would  scarcely  fail,  whatever  mode  of  approach  ho 
'"iglit  adopt.  It  is  rather,  then,  for  the  ]»urix>se  of  rendering  comiilete 
'"118  series  of  ol)servations,  and  because  I  have  some  useful  suggestions 
**'  offer  in  relatifui  to  tlie  details  of  the  operation,  that  I  make  any 
Elusion  to  the  anatomy  of  the  joint. 
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half  of  the  capsule,  the  estemal  lateral  ligaments,  and  the  outer 
fiArnalringB.  The  iiitcmrticular  curtilages  must  reiiiain  attached  to  the 
dbia. 

Third, — Direct  the  asslBtftiit  to  flex  tlie  leg  upon  tlie  thigh  as  far 
8s  ("jssible,  BO  as  to  bring  into  view  the  crncial  ligaments;  divide  these 
«itli  llie  [Miint  of  the  knife,  and  cut  slightly  the  posterior  ligaments. 

Funrth. — Direct  the  assistant  to  place  one  hand  behind  the  knee  and 
txiraw  the  upper  part  of  the  leg  forwards  so  as  to  open  the  joint  poe- 
teriorly.  Introduce  the  blade  of  the  knife  behind  the  head  of  the  tibia, 
iritii  its  edge  directed  downwards  in  tlie  plane  of  the  shaft  of  the  tibia; 
cuTT  it  in  this  direction  two  inches,  then  turn  the  edge  djrectly  back- 
vud«  toward  the  l>ack  of  the  leg  and  cut  out. 

If  the  kniife  is  made  to  pass  directly  through  the  soft  parts,  posterior- 
It,  ill  lliv  direction  of  the  articular  surfaces,  the  (wpliteal  artery  will  he 
M  drawn  np  and  concealed  in  the  upper  angle  of  the  wound  that 
itffill  be  difiicult  to  seize  it.  Moreover,  the  directions  which  I  have 
^veufur  making  the  first  incision,  and  which  are  necessary'  to  insure 
a  BuSicient  covering,  imply  the  existence  of  a  short  posterior  flap; 
the  uotii  men  cement  of  the  oval  incision,  on  the  back  of  the  leg, 
l«Iow  tlie  hainstringfi,  being  at  least  two  inches  below  the  head  of  the 
lil'ia. 

Tlie  qnestion  whether  the  patella  should  be  removed  in  this  atnpnta- 
tiwi  has  been  much  discussed,  The  advantage  of  not  removing  the 
patella  consists  solely  in  the  fact  that  the  quadriceps  acta  with  mom 
piiwer  when  it  is  retained.  On  the  otiier  hand,  in  consequence  of 
bang  retained,  the  anterior  flap  mnst  be  from  one  to  two  inches 
longer;  and  this  is  rendered  necessarj-  for  two  reasons :  first,  because  of 
tlie  additional  surface  required  to  he  covered;  and  second,  because  the 
qudriuepe  retJiins  its  full  power  to  act  upon  the  legumentary  flap  and 
1"  displace  it  upwards. 

If  the  patient  is  in  good  health,  and  the  integuments  which  are  to 
'-tiiiijHfto  tlie  flap  are  thick,  vascular,  and  iu  no  way  injured  or  diseased, 
»nd  if  the  end  of  the  femur  is  not  very  large,  it  may  be  proper  to 
'ttve  tha  patella  in  place;  hut  if  op{x>site  conditions  obtain,  or  if, 
tie  flaps  ha^-ing  been  formed,  it  is  fmnid  that  they  do  not  close  easily 
Md  without  force  over  the  eud  of  the  femnr,  then  the  patella  should 
I*  reiticn-ed.  In  cutting  away  the  patella  the  surgeon  needs  to  exercise 
^"'le  tare  to  keep  close  to  the  bone,  and  not  to  remove  or  wound  any 
Vortidn  of  the  adjacent  soft  parts. 

Eixpcnence  has  shown  that  it  is  not  necessary  to  excise  the 
••ftilage  of  incrufltariou,  since,  after  exposure,  it  undergoes  rapidly 
"Wtain  pathological  changes;  and  flaps  unite  to  exposed  articular  sur- 
iiMB  olmtist  as  speedily  as  union  is  known  to  occur  in  other  wounds, 
h  only  remains  to  tie  the  popliteal  artery,  and  to  cloen  the  wound 
vy  Uying  the  long  anterior  fla]>  over  the  end  of  the  stump  and  sesoring 
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It  «'ill  be  (>l>served  that  I  liavtj  described  \  erj-  near!  v,  in  B<t  far  os  tbf 
form  ii£  the  lirst  iiicisiuii  'u  wiifcnied,  the  oval  operation  of  Uaudeiu; 
but  I  liare  niix^ifii'd  nil  the  inuisioiiii  iit  several  point";  and  1  lutvckbit 
attem])t43d  to  rentier  itri  deiieription  more  precirie  than  has  been  dime  in 
any  of  tlie  treatisea  which  pn'fess  to  describe  Uaiideiis"  method,  willj. 
ont  which  ]ii-euision  the  results  are  likclj  to  hv  verv  nnfortnuati.-,  iirM 
least  unsatisfaetory. 

Results, — Dr.  13rtnton,  of  Philadelphia,  has  eolleeted  the  histofinuf 
lfi4  ease:!  of  knee-joint  amputations,  in  111  of  which  recovery  twA' 
place  and  53  died,  a  mortality  of  32iper  cent.  Of  189  cases  recordedin 
the  office  otthe  yurgeon-Gcneral  U.  S.  A.,  100  died;  a  mortality  of  5B.6 
percent.  Dr,  Markoe,  of  this  city,  found  in  a  record  of  49  cage*.  11 
deaths,  giviiii;  a  rate  of  mortality  of  37  (Jcr  ceuL  As  nsnal,  tlic 
W|«>rt8  of  cases  in  civil  practice  give  a  niii<-h  lower  rate  of  mortality 
thau  tlie  eases  drawn  from  military  records;  in  part  Iwcam-e  tite 
circnmstanees  are  inure  favorable,  but  also  in  part  Itocause  in  civil 
practice  misucceesful  cases  are  much  less  likely  to  find  a  record. 


Amputatioiu  of  the  Tblgh. 

Amputation  of  the  Thigh  in  Continuity. — Most  operatore  have 
preferred  the  flap  method  in  am|)utation8  of  the  thigh  in  coiitimiity- 
There  are,  however,  many  cases  preeeii'' 
ed  in  which  the  ciiv.ular  incisions  posset- 
an  advantage.  When  the  limb  ia  ver^ 
large,  either  in  consofpience  of  muuiis*' 
mtisciilar  development,  from  an  abun*-' 
ance  i)f  adi}><>se  tisane,  or  from  senms  i»  ' 
flltrations,  the  jH-ndulous  masses  fonni?* 
l>y  the  lla]i  metliud  often  give  rise  to  oJ* 
cew-ive  sup]iurat!<)n  and  i>yu!mia ;  but  i  i 
thighs  of  nunlerate  or  average  size  tl»* 
flajw  guuendly  do  well. 

When   the  flap  nicthiHl   is  choeen.  lA 

tenil  flaps  are  to   \ie   preferred   in  tl»< 

r  third  of  the  femnr.  on  aci-ount  c,»f 

tlic  insnflicienc  y  of  nmscuhir  tissue  U{)i>i' 

the  anterior  and  jxiBferior  a»ipects  of  tlie 

;  but  in  the  upjier  an<l  middle  thirds 

anterior  and  jKeterior  flajw  funiish  tlie 

best  results,  for  tlio   reason   that  when 

lateral  fljiiw   ai-e  made  in  these  i-egioiu 

the  lione  is  apt  to  pn^tnide  at  the  lipptT 

angle  of  the  wonnd,  and  i^ausc  sorifHiB 

III  aiiLpiitatious  made  thii)ngh  the  upper  third  of  the  Hinli, 

lural    arTery   inn^l    be  controlled    by  pressure    made   with  tlie 
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thumb ;  one  baud  of  the  assistant  grasping  the  trochanter,  while  tha 
thnmb  rests  upon  the  artery  as  it  passes  over  the  pubes,  re-enforced  by 
pmnre  made  with  the  thnmb  of  the  opposite  hand.  In  amputations 
of  the  middle  or  lower  thirds,  tlie  tourniquet  will  be  applied  to  th» 
femoral  artery  in  Scarpa's  space. 

The  double  antero-posterior  flap  is  most  rapidly  and  conveniently  mad9 
as  follows : — The  muscles  and  integument  being  lifted  from  the  bone 
with  the  left  hand,  the  heel  of  a  long,  straight,  single-edged  amputating 
hife  is  placed  upon  the  front  of  die  thigh,  and  while  it  is  drawn  fron» 
the  heel  to  the  point,  an  oval  flap  is  made  extending  to  the  bone,  and 
in  length  a  little  less  than  the  semi-diameter  of  the  limb.    The  point 
of  the  knife,  tlien,  witliout  leaving  the  limb,  is  entered  belOw  the  bone^ 
wd,  being  thrust  to  the  opposite  side,  is  carried  downwards  and  toward 
the  surface,  forming  a  flap  in  length  something  more  than  the  semi- 
diameter  of   the   limb.    The  flaps  being  reversed,  the  muscles  are 
detached  thoroughly  from  the  femur,  and  its  section  accomplished  by 
^e  saw.     When  the  arteries  are  secured  and  the  wound  closed,  the 
stump  should  be  laid  upon  a  soft  and  slightly  elevated  inclined  plane^ 
«>  as  to  relax  the  muscles  upon  the  front  and  inner  }X)rtions  of  the  limb^ 
Amputation   at   the  Coxo-femoral  Artioulation — Hip-Joint. — 
■The  coxo-femoral  articulation  is  enarthrodial,  but  its  range  of  motion  i» 
w^nsiderably  less  than  that  of  the  shoulder-joint,  owing  to  the  greater 
depth  of  its  socket,  and  to  the  fact  that  its  capsular  ligament,  especially 
^  front,  has  less  relative  length  or  redundancy.     In  fact,  while  the 
head  of  the  humerus  is  retained  in  position  chiefly  by  the  surrounding 
nangcles  with  their  tendons,  the  head  of  the  femur  is  retained  in  place 
a-lniost  exclusively  by  the  elevated  margins  of  the  acetabulum  and  by 
*t«  ligaments,  to  which  may  be  added,  as  in  other  articulations,  the  force 
of  atmuspheric  pi-essure. 

The  romid  ligament  has  no  power  to  retain  the  femur  in  positicm,  or 
^  limit  its  motions,  except  in  extreme  abduction  or  adduction.  The 
^rsular  ligament  extending  from  the  acietabular  margins  to  the  inter- 
^hauteric  lines  is  thick  and  strong,  especially  above  and  in  fronts 
^e  ilio-femoral  is  also  a  remarkably  strong  band  of  fibres  arising  fron> 
"^€  anterior  inferior  spinous  process  of  the  ilium,  and  which,  as  it  de- 
•^uds  obliquely  forwards  and  downwards  across  the  head  and  neck  of 
^e  femur,  attaches  itself  to  the  outer  surface  of  the  capsular  ligament,. 
*^»d  finally  to  the  anterior  inter-trochanterlc  line  near  the  trochanter 
^nor.  It  is,  therefore,  an  accessory  ligament  to  the  capsular,  desighedl 
to  reinforce  its  anterior  and  inner  wall. 

U  the  anterior  and  internal  portion  of  the  capsule  be  cut,  together 

tith  the  ilio-femoral  ligament,  and  the  thigh  be  forcibly  abducted  audi 

thrown   backwards,  a  dislocation   is   effected  with  great   ease.     Tinm 

portion  of   the  capsule,  with  the  ligament  above  named,  constitute^ 

^erefore,  the  key  to  the  joint. 

Siyigle  Antero-intemal  Flap  Method. — A  majority  of  practical  sur- 
U 
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geons  have,  I  thiiik,  given  the  preference  to  some  form  of  the  flap 
aiiiputatiou.  It  is  preferred  by  Laugenbeck,  Guerin,  Malgaigoe;  and 
during  tiie  late  war  most  of  our  enrgeoim  adopted  tliis  method  Ju  some 
of  its  niodificatioHB.  Few  surgeons,  however,  have  ever  made  asiif- 
Hcient  number  of  hip-joint  arnputatious  upon  the  living  subject,  to  have 
determined  in  this  manner  the  relative  merits  of  the  different  modes 
whicli  have  been  recommended.  In  the  single  ampntation  at  the  hip- 
joint  upon  tlie  living  subject  which  I  have  had  occasion  to  make,  for 
special  reasons  a  different  method  was  chosen.  Our  appreciation  of 
iLe  different  procedures  must,  therefore,  be  foimded  upon  experiments 
made  upon  the  cadaver ;  of  this  source  of  infonnation  I  have  avtuled 
myself ;  and,  after  having  practised  all  the  ]>lans  recommended  many 
times,  I  have  fully  adopted  the  following  niudilication  of  the  anterior 
flap  operation : — 

First. — Supposing  it  to  be  the  right  limb  which  is  to  be  amputated, 
the  patient  is  placed  npoo  his  back,  with  the  right  natis  resting  upon  the 
lower  end  of  the  table,  on  the  side 
liftiao.  of  t)ie  table  corresponding  to  the 

»  _rf»^         right  side  of  the  patient. 

Rj^^  JO*-**'  ^S  '^^'^  thigh  is  then  slightly  elevated 

\    *'-  *^F  (flexed),   adducted  moderately,  and 

\  i»  JK  slightly  rotated  inwards — this  posi- 

tion ha\ing  the  effect  of  rendering 
the  head  of  the  femur  less  promi- 
nent and  at  the  same  time,  of  carn-- 
ing  the  femoral  vessels  and  the 
anterior  crural  nerve  more  forwards, 
so  that  the  iK)int  of  the  knife  can 
pass  safelj  between  the  head  of  the 
bone  and  the  vessels. 

A  tourniquet  being  applied  to 
the  abdonimal  norta,  and  the  femo- 
ral arten  being  compressed  by  an 
abbistant  as  it  passes  over  the  brim 
of  the  pehis,  the  operator,  holding 
in  his  light  hand  a  straight,  single- 
edged  amputating  knife,  having  a 
twcl\e  )r  fourteon  inch  blade,  iiitn>- 
duces  its  point  jiLt  abne  and  one  in«h  in  fi-out  of  the  trochanter 
major,  the  edge  of  the  knife  being  dire(,ted  downwards,  in  the  line  of 
the  axis  of  the  limb  From  this  point  tlie  knife  is  made  to  penetrate 
ti-ansversely,  and  with  a  sli_,ht  iiulination  backwards,  so  as  to  strike  the 
liead  of  tlie  femur  in  its  u]  per  half  and  near  the  iipj^er  margin  of  the 
acetabulum.  lij  mdinin^  the  |X)mt  ah  i  directed,  a  little  Itack- 
wai-da,  the  head  of  tlie  femur  will  be  struck  rather  njKin  its  outer  aspect, 
and  not  upon  its  most  prominent  and  anterior  a6}»ect.     The  jHnnt  of 


Anatomj  of  Hly-jnint.  u 


AMPUTATION    AT   THE    HLP-JOINT, 


371 


'  knife  h&Ting  eutered  the  capsule,  and  penetrated  alightlj  tlie  bead 
the  femur,  will  be  arrested ;  the  liaiidle  of  the  knife  being  carried 
raid  the  head  of  the  patient,  the  [>oint  will  descend  over  the  head 
ihe  femur  to  tlie  neck,  catting  the  capsule  as  it  descends ;  thrusting 
point  across  the  limb,  it  will  penetrate  in  front  uf  the  neck, 
ier  the  anterior  jxtrtion  of  its  capsule.  Then  elevating  the  handle 
he  direction  forwards,  as  much  as  the  skin  and  fascia  lata  will  per- 
,and  at  the  same  time  inclining  the  handle  toward  the  head  of  the 
lent,  the  point,  under  steady  pressure,  will  contiime  to  descend  imder 
ilio-femoral  ligament,  and  tiie  conjoined  tendon  of  the  })soas  mag- 
aiid  iliaeus  intemus,  and  finally  emerge  well  back  and  below  the 
emsity  of  the  ischium. 

Fith  a  eawing  motion  the  surgeon  enlarges  the  incision  downwards 
ig  the  front  of  the  trochanter  major  and  neck,  until  sufficient  space 
lade  to  allow  a  second  assistant  to  intnxiuce  the  four  fingers  of  each 
d  into  the  anterior  and  posterior  wounds,  and  to  seize  the  femoral 
lela  between  his  thumbs  and  fingers.  The  first  assistant,  pressing 
n  the  vessels  over  the  brim  of  the  pelvis,  must  not  withdraw  hia 
«iire  until  the  second  assistant  has  satisfied  himself  that  he  has 
n  in  his  grasp. 
tie  surgeon  then  rapidly  completes  the  section  of  the  anterior  flap. 


Art«T7  In  tha  71ap> 


ng  the  edge  of  his  knife  a  little  to  o\ercome  the. elevation  of  the 
mnter  minor,  and  carrying  it  do\vn  close  to  the  shaft  of  the  femur 
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far  enough  to  make  a  flap  of  from  five  to  seven  inches  m  ItJigth — more 
or  less,  according  to  the  diameter  of  the  limb — and  finally  bringing  the 
edge  of  the  knife  to  the  surface  obliquely. 

Second. — An  assistant,  grasping  the  knee  and  leg,  rotates  the  thigh 
outwards,  while  he  forcibly  abducts  and  carries  it  backwards  over  tlie 
.K>j'ner  of  the  table  and  toward  the  floor. 

If,  in  the  first  step  of  the  operation,  tlie  point  of  the  knife  has  struck 
skilfully  the  capsule  covering  the  head  of  the  bone,  the  disarticulation 
may  be  accomplished  by  the  manoeuvre  just  described.  In  other  cases 
it  will  be  necessary  for  the  surgeon  to  apply  the  knife  to  the  capside, 
and  for  this  purpose  a  large  scalpel  is  the  most  convenient — dividing 
tlie  capsule  first  transversely  over  the  most  projecting  portion  of  the 
head,  and  then  longitudinally  in  the  direction  of  the  axis  of  the  neck ; 
extending  this  last  incision  well  down  upon  the  neck.  The  round 
ligament,  if  not  already  torn,  is  then  to  be  cut 

Third. — The  disarticulation  being  effected,  the  centre  of  the  ampu- 
tating knife  is  to  be  passed  above  the  head  of  the  bone,  and  the  section 
of  the  parts  posterior  to  the  articulation  completed  by  a  sawing  motion^ 
the  knife  being  made  to  emerge  below  in  the  gluteal  fold. 

The  arteries  having  been  tied,  the  large  anterior  flap  is  permitted  to 
fall  back,  and  is  made  fast  with  sutures  and  adhesive  strips ;  tlie  whole 
being  secured  by  a  roller. 

Remarks. — If  time  is  no  element  of  consideration,  no  doubt  the 
operation  might  be  made  with  some  less  chance  of  haemorrhage  by 
securing  the  femoral  artery,  just  below  Poupart's  ligament,  before  com- 
mencing the  amputation,  as  has  been  recommended  by  Valentine  Mott, 
Delpech,  Blandin,  and  others.  Larrey  advised  to  tie  both  the  artery 
and  vein ;  as  a  substitute  for  which  procedure  it  might  be  proper  to 
apply  to  one  or  both  of  these  vessels  a  ligature  of  reserve,  which  could 
be  removed  when  the  operation  was  completed. 

The  instructions  given  by  Fergusson  and  others,  to  introduce  the 
point  of  the  knife  "  about  midway  between  the  trochanter  major  and 
the  anterior  8uj)erior  spinous  process  of  the  ilium,  keeping  it  luther 
nearer  the  latter  than  the  former,"  and  then  "  run  it  across,"  is  unsafe. 
The  point  of  the  knife  is  in  danger  of  passing  above  the  head  of  the 
femur,  and  even  of  penetrating  the  belly  and  wounding  the  ihac  arter}^ 
and  vein ;  and  especially  if  we  add  to  this  error  in  introducing  the  knife 
the  instructions  given  by  Guerin,  to  carry  the  point  of  the  knife  a  little 
upwards.  This  accident  has  actually  happened  with  me  in  making  the 
amputation  upon  the  cadaver  according  to  the  rule  given  by  Guerin, 
It  will  be  seen,  therefore,  tliat  I  have  modified  this  step  of  the  operation. 
Certainly  it  may  be  awkward  to  dislocate  if  the  operator  strikes  the 
capsule  too  low,  but  of  the  two  evils  this  is  much  the  least. 

In  the  final  incision,  if  we  cut  from  without,  that  is,  from  the  surface, 
holding  the  point  of  the  knife,  at  fii*st,  directed  perpendicularly  up- 
wards between  flie  thighs,  it  will  be  found  very  inconvenient  to  bring 
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it  dowDwards  and  outwards  so  as  to  sweep  well  around  the  thigh,  on 
account  of  the  proximity  of  the  opposite  thigh ;  and  the  operator  will 
be  obliged,  generally,  to  apply  the  knife  two  or  three  times  to  complete 
the  section.  All  of  this  embarrassment  is  avoided  when  this  incision 
is  commenced,  as  I  have  directed,  from  above  the  dislocated  bone ;  but 
greater  care  has  now  to  be  exercised,  in  completing  the  section,  that 
the  knife  falls  exactly  into  the  gluteal  fold,  and  neither  above  nor 
below  this  point. 

Results. — We  are  indebted  to  Dr.  Otis,  of  the  U.  S.  Army,  for  the 
most  complete  and  critical  analysis  of  all,  or  nearly  all,  the  hip-joint 
amputations  hitherto  made  for  gunshot  injuries,  including  also  a  sum- 
mary of  the  cases  reported  from  civil  practice.* 

Setting  aside  certain  doubtful  cases,  the  total  number  in  military  prac 
tice  up  to  the  period  of  the  late  civil  war  in  this  country  was  108,  and 
the  recoveries  10, — a  percentage  of  mortality  of  91.66.  It  is  claimed 
for  but  one  of  the  successful  operations  that  it  was  primary — a  case  re- 
ported by  LaiTcy ;  but  the  exact  period  at  which  the  operation  was  made 
is  somewhat  doubtful.  The  operations  made  in  civil  practice  present  a 
much  more  favorable  result ;  since  of  111  recorded  cases,  only  65  died, 
and  46  recovered, — a  mortality  of  58.56  per  cent.  It  is  very  properly 
suggested  by  Dr.  Otis,  that  this  discrepancy  in  regard  to  the  results  ob- 
tained in  military  and  civil  practice  may  be  in  part  due  to  the  fact 
that  in  the  latter  case  all  the  unfortunate  cases  have  not  been  published. 
Of  the  cases  published  also  in  civil  practice,  the  records  are  so  scatter- 
ed that  very  many  of  them  have  probably  not  been  collated ;  and  as  an 
example  I  may  mention  a  case  of  my  own,  which  terminated  fatally 
on  the  eighth  day,  reported  to  the  New  York  Pathological  Society, 
September  26, 1866,  and  published  with  the  transactions  of  the  Society 
in  The  Medical  Record  of  New  York.  This  case  does  not  appear  in 
the  enumeration  made  by  Dr.  Otis. 

Daring  the  war  of  the  rebellion  there  were  66  amputations  at  the 
hip-joint  performed  on  account  of  injuries  inflicted  by  weapons,  or  of 
lesions  consecutive  thereto.  Of  the  25  primary  amputations,  which, 
according  to  the  classification  adopted  by  Mr.  Otis,  included  all  within 
the  first  twenty  hours,  22  died  and  3  recovered;  a  mortality  of  88  per 
<^nt.  Of  23  intermediary,  all  died.  Of  0  secondary,  7  died;  a  mor- 
tality of  77.7  per  cent.  Of  9  reamputations,  3  died  and  6  recovered; 
*  mortality  of  33.3  per  cent. 


'  Circular  No.  7,  War  Department,  Surj^eon-General's  office,  Washington,  July- 
It  1867.  See  also  for  corrected  report,  Part  III.,  Surgical  History  of  the  Civil 
War. 
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I  have  thought  it  pntper  to  mtrodnce  here  a  wood-cut  illuatrating  a 
mode  of  malriDg  eztenaiou  upoD  the  flaps  by  adheuve  plaster,  wheo. 


BxuukiaatFI(4i>< 


after  ampntation,  the  flaps  retract  or  are  destroyed  by  gangrene,  firat 
employed  by  Dr.  A.  H.  Smith  in  the  U.  8.  Hospital  at  Frederick  City, 
Md.,  in  1862. 


CHAPTEE  XIX. 

EXCISIONS. 
Section  1. — General  Considerations. 

^Excision  of  bones,  practised  more  or  less  from  the  earliest  periods, 
assumed  its  chief  importance  only  within  the  last  few  years,  and  it 
may  therefore  be  regarded  as  one  of  the  impi-ovements  of  modem  siir- 
gery. 

ExciRons  are  naturally  divided  into  operations  made  in  continuity^ 

or  through  the  shafts  of  long  bones ;  operations  in  contiguity,  or  at  the 

articulating  surfaces ;  and  operations  involving  the  removal  of  entire 

bones.     These  operations  also,  like  amputations,  may  be  immediate, 

primary,  intermediate,  or  secondary. 

Immediate  and  primary  operations  are  to  be  preferred  in  all  recent 
injm-ies  demanding  excision.  It  happens,  nevertheless,  owing  to  inde- 
cision on  the  part  of  the  surgeon,  or  to  the  existence  of  a  rational  doubt 
M  to  the  proper  course  to  pursue  in  the  first  instance,  that  these  opera- 
tions are  often  delayed  ;  but  rarely,  if  ever,  ought  excision  to  be  prac- 
tised during  the  intermediate  period ;  and  the  longer  the  operation  can 
1^  properly  delayed  in  the  secondary  period,  the  better  will  be  the 
result,  not  only  on  accoimt  of  the  less  danger  of  inflammatory  reactions 
^heu  the  system  has  become  tolerant  of  the  local  disease,  but  especially 
l>ecau8e  reproduction  of  bone  is  then  more  likely  to  be  complete. 

Kesection  of  joints  for  caries  and  other  similar  chronic  affections^ 
o^ht  never  to  be  made  while  the  joint  sui'faces,  or  the  adjacent  tissues, 
*re  in  a  state  of  active  inflammation. 

Children,  and  especially  infants,  exfoliate  and  extrude  necrosed  bone 
DJore  rapidly  than  adults ;  at  these  periods  of  life,  therefore,  excision 
ttn  sometimes  be  properly  deferred  in  the  expectation  that  nature  will 
•peedily  accomplish  the  cure ;  when,  also,  in  the  case  of  children, 
^ugh  the  intei-position  of  an  operation,  or  spontaneously,  the  dead 
bone  is  removed,  the  repair  is  usually  rapid  and  often  complete.  In 
operations  upon  children,  and  upon  all  persons  who  have  not  attained 
their  growth,  it  is  desirable,  if  possible,  to  avoid  the  removal  of  an  en- 
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lire  epiphysis,  since  the  longitudinal  growth  of  bone  is  carried  on  chief- 
ly  thi'ough  the  cartilage  interposed  between  the  shaft  and  the  epiphysis, 
und  its  removal  will  in  some  measure  retard  its  subsequent  growth. 
According  to  the  observations  of  Humphry,  the  two  epiphyses  of  the 
long  bones  do  not  take  an  equal  share  in  this  process  of  development ; 
thus,  for  example,  the  upper  epiphysis  in  the  humerus  and  tibia,  and 
the  lower  epiphysis  in  the  femur  and  radius,  are  the  most  impoi-tant  in 
this  regard. 

Osseous  regeneration  after  sub-periosteal  resection,  especially  when 
the  periosteum  is  in  a  pathological  condition,  as  for  example  when,  in 
consequence  of  pre-existing  periostitis,  it  is  already  in  a  state  of  hy])er- 
£emia,  has  been  often  observed.  So  long  ago  as  1850,  as  I  shall  men 
tion  more  particularly  in  connection  with  excision  of  the  phalanges  of 
the  fingers,  I  had  seen  under  these  conditions  an  entire  phalanx  re- 
produced. M.  Oilier  has,  however,  lately  presented  to  the  Academj 
of  Sciences  at  Paris  two  examples  of  reproduction  of  the  extremities 
of  bones  at  the  elbow-joint,  including  tuberosities  and  olecranon,  veri- 
fied in  the  autopsy.  M.  Willi^me  has  also  reported  one  example  of  a 
fiimilar  reproduction  after  a  primary  resection  at  the  elbow-joint,  but 
which  has  only  been  verified  by  an  examination  of  the  limb  during  the 
life  of  the  patient  and  four  years  after  the  resection.  Recently,  aftei 
s,  Syme's  amputation,  made  for  the  removal  of  a  diseased  foot,  I  liave 
found  a  large  portion  of  the  os  calcis  reproduced  in  the  flap. 

Oilier  has  observed  that  the  osseous  reproductive  properties  of  the 
periosteum  are  greater  in  the  case  of  the  long  than  of  the  siiort  bones ; 
that  the  forms  of  joints  are  better  preserved  after  sub- periosteal  sec- 
tion; that  the  chances  of  subsequent  shortening  of  the  limbs  are  thus 
diminished,  and  finally  that  the  danger  to  life  is  less  than  when  the 
periosteum  is  removed  with  the  bones.  This  latter  proposition,  it  is 
proper  to  say,  is  supported  mainly  by  observations  made  upon  the 
lower  classes  of  animals. 

Oonditiona  demanding  Bzcision. 

In  general  it  may  be  said  of  excisions  of  bones  or  of  joints,  as  has 
already  been  said  of  amputations,  that  they  are  admissible  only  as  a  last 
resort,  when  all  other  measures  have  failed,  or  promise  to  fail,  in  accom- 
plishing a  cure.  They  hold  the  same  relations  to  therapeutics  and  to 
mechanical  appliances  as  do  amputations,  for  which  latter  they  are 
regarded  as  substitutes.  Wlienever  the  question  of  the  necessity  of 
iimputation  arises  in  any  given  case,  the  further  question  may  also  bo 
considered,  whether  excision  may  not  be  substituted,  and  a  mutilated 
Ijut  somewhat  useful  limb  be  preserved.  There  are  many  conditions  in 
which  the  substitute  will  be  promptly  rejected,  as  for  example  in  alJ 
cases  of  malignant  diseases  involving  the  bones,  and  in  a  large  class 
of  extensive  injuries   involving  important  blood-vessels,  nerves,    and 
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bony  Btnictiires;  but  conditions  will  often  be  pi-esented,  especially  in 
tlie  ease  o£  certain  joints,  iu  which  tlie  propriety  of  excision  will  be 
tDsnifest,  as  for  example  in  certain  recent  injnriee,  or  in  caries  or 
oecroeiB  involving  articulations,  but  limited  to  the  neighborhuod  of 
lliejoiuta.  The  conditions  demanding  excision  will,  however,  be  more 
particularly  considered  iu  connection  witli  the  regions  in  which  the 
'ipcrations  ai'e  re<piired. 

lutmrnaata  reqnind  in  Bxolrion. 

The  operations  of  excision  are  exceedingly  varied  and  often  com- 
plicated, so  that  tlie  number  and  character  of  the  instruments  to  be 
employed  must  be  determined  m  a  great  measure  by  the  nature  and  si^ 


""''Wi  of  the  lesion,  and  by  other  circumstances  connected  with  the 
***■     There  are  a  few  instruments,  however,  not  usually  found  in 
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operating-caseB,  which  are  so  genemlly  useful  or  necessary  that  it  w 
be  proper  to  mention  them ;  such  for  example  as  metallic  retractoi 
a  variety  of  straight  and  curved  bone-cutters ;  steel  chisels  and  gouge 
a  metallic  hammer;  strong  forceps  for  holding  the  bone;  a  cartila 


Fig.  168. 


Fig.  189. 


Fig.  170. 


Narxovr,  stzalc^Sow.     Hovahle-bock 

Saw. 


Fig.  m. 


Symanoweky's  Saw. 


Fig.  172. 


Handle  of  Symanowpky'f  Saw. 


Chain  Saw. 


knife;  a  narrow  straight  saw,  or  a  saw  with  a  movable  back;  a  S 
manowsky  saw;  a  chain-saw,  with  Tieinann's  rotating  handles;  i 
instrument  for  passing  the  chain-saw;   bone-drills;  trephines;  a  pe 
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osteal  elevator,  or  i)eriostotome.  Tlie  periostotome  represented  in  the 
a('(!Oiiipanying  Avood-cut,  one-half  its  actual  size,  is  preferable  to  anj 
whii'li  I  have  seen.     Those  which  ai*e  smaller,  and  which  have   two 


Fig.  178. 


Pcxiufitotomc. 


cuttins'  extremities  with  the  handle  in  the  middle,  are  liable  to  the 


r» 


objet'tirm  that  they  cannot  be  grasped  so  firmly,  and  tlie  end  of  the 
in^tnunent  is  apt  to  press  painfully  upon  the  hand  of  the  opei'ator. 

The  "  serrated  bone-cutter,"  represented  above,  was  devised  for  the 
especial  purpose  of  cutting  large  bones.  The  ordinary  bone-cutters 
sometimes  penetrate  the  outer  lamelte  of  the  bony  structure  with  difti- 
culty,  and  the  great  force  required  to  accomplish  this  causes  fissures  and 
commiinition  of  the  fragment  remaining.  It  is  true,  however,  that  we 
seldom  have  occasion  to  apply  the  l)one-cutter  to  large  l)one8  which  are 
Hot  previously  wrftened  by  inflammation  or  caries,  but  even  under  these 
circuiiistauceB  the  same  accidents  are  liable  to  occur.     The  sharp  points 

Fig.  174. 


The  autbor*8  modified  Liston^s  ForcAps.    Three-quarters  of  actual  size. 

<>t  the  serrated  instrument  penetrate  easily,  and  experience  has  proven 
that  bv  its  use  crushing  and  fissures  are,  in  a  great  measure,  avoided. 
^^  increase  its  efficiency  the  instrument  is  made  fourteen  inches  in 
^♦"iijrth,  so  that  it  may  have  the  advantage  of  a  long  lever.  The  un- 
^'j^ual  gize  and  weight  of  the  instrument  have,  also,  made  it  necessary 
*^  ^ve  abrupt  curves  to  the  proximal  ends  of  the  handle,  by  which  it 
'"^v  he  8us])ended  perpendicularly  over  the  hands  in  cutting. 

Although  it  is  somewhat  out  of  place,  I  desire  to  call  attention  to  an 
'^pmveinent  upon  Mr.  Liston's  artery  force])s  which  has  been  made  by 
p*"-  Tietnann  at  my  suggestion.  A  serrated  surface  has  been  placed 
'**ck  of  the  small  teeth  at  the  extremity,  l)y  which  the  hold  upon  the 
^^Ty  in  made  more  secure.  The  instrument  is  also  lighter,  and  its 
^^tal  extremity  more  abrupt  than  those  kpQwn  here  as  List(>n's  fon^eps. 
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Sbotion  2. — Special  Excisions. 

Bzcisioni  of  the  Upper  Extremities. 

Excisions  performed  upon  the  upper  extremities,  whether  in  con- 
tinuity or  contiguity,  have  presented  the  most  satisfactory  and  encour- 
aging results.  It  must  not  be  forgotten,  however,  that  the  results  of 
amputations  in  the  upper,  contrast  favorably  with  the  results  of  am- 
putations in  the  lower  extremities ;  and  that,  without  resorting  tc^ 
either  excision  or  amputation,  remarkably  good  results  are  sometimes 
obtained  in  tlie  case  of  the  upper  extremities,  after  the  most  terrible 
accidents. 

Exoision  of  the  Phalanges  of  the  Hands. — ^Excision  of  the  last 
phalanx  entire  is  frequently  rendered  necessary  in  consequence  of  a 
felon ;  and  in  some  cases  of  onychia  osteosa,  where  the  periosteum  haa 
been  preserved,  the  phalanx  has  been  reproduced.  One  example  of 
this  kind  is  reported  in  the  Buffalo  Medical  Journal  for  May,  1860,  in 
which,  a  few  months  after  I  had  removed  the  bone  entire,  it  was  found 
to  be  reproduced  of  nearly  its  original  size  and  shape,  and  with  the 
motions  of  the  joint  unimpaired.  Since  then  a  number  of  similar 
examples  have  been  recorded  by  surgeons. 

Removal  of  any  considerable  portion  of  the  first  or  second  phalanges 
in  continuity  usually  results  in  a  fibrous  or  ligamentous  union,  and  the 
finger  is  rendered  useless.  Excision  is  not,  therefore,  here — except 
perhaps  for  the  removal  of  a  small  spiculum  of  bone — a  proper  substi- 
tute for  amputation  ;  but  I  have  met  ^vith  examples  of  compound 
dislocations  of  the  metacarpo-phalangeal  articulations  of  the  thumb, 
and  with  old,  unreduced  dislocations  of  this  joint,  in  which  excision 
of  the  projecting  articular  extremity  has  relieved  the  deformity  and 
left  a  very  useful  member.  The  incisions  for  operations  in  contiguity 
should  be  made  upon  the  latero-dorsal  aspect,  and,  as  far  as  possible, 
the  attachments  of  the  tendons  should  be  respected. 

Excision  of  the  Metacarpal  Bones. — Either  one  of  the  meta- 
carpal bones  may  be  removed  entire  or  in  part,  without  amputation  of 
the  corresponding  finger,  and  the  value  of  the  finger  in  a  great  measure 
be  retained.  In  the  case  of  the  thumb  or  index-finger,  the  incision 
should  be  made  upon  the  radio  dorsal  margin;  but  in  the  case  of  the 
little  finger,  upon  the  ulno-dorsal  margin.  In  operations  upon  the 
metacarpal  bones  of  the  second  and  third  fingers,  the  incisions  may  be 
made  upon  any  part  of  the  doi-sal  surface,  but  the  tendons  must  be 
carefully  avoided. 

AVIien  an  entire  metacarpal  bone  is  to  be  removed,  it  must  first  be 
divided  in  its  shaft  by  the  chain-saw  or  bone-cutter.  It  is  often  found 
diflicult,  when  excision  is  to  be  practised  upon  the  metacarpal  bonet 
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pertaiiiing  to  the  second  wid  tliii-d  finfrcrs,  to  iiitrodiiee  the  chain-saw, 
ami  ill  this  case,  espeviallv,  the  bone-cutter  will  have  tlie  preference. 
^Vbeiicver  it  is  jKissible  to  do  so,  tlie  distal  extremity-  articulating  with 
llie  wirrespouding  jihalaux  should  be  pi-cst-rved. 


Ilzoislon  of  the  CBipal  Bones. — In  cases  of  caries,  and  also  in 
recent  ^nehot  Injuries,  I  have  often  removed  one  or  more  of  these 
bunes  with  excellent  reaulta ;  but  it  is  doubtful  whetlier  it  i^  ever  worth 
while  to  attempt  to  remove  tlie  whole  or  a  lar^  portion  of  theni.  I 
have  clone  so  iti  one  instance ;  but  the  ojiertttion  was  exceedingly  difti- 
ciilt.  more  or  lesn  of  the  tendons  had  to  be  cut,  and  eventually  aui]iuta- 
tioii  became  necessary.  In  case  of  the  operation  beiufj  nndertaken.  the 
boucs  slionld  be  approached  from  the  dorsal  surface,  and  the  tendons, 
wpeuially  those  attached  to  the  tluiinb,  should  be  respected  as  far  as 
possible.  The  relations,  al8<:»,  of  the  nidial  aii<l  ulnar  arteries  to  the 
caq>U)S  ou  the  outer  and  inner  nmr>;in»  of  the  palmar  aspect  of  the 
wmt,  taust  not  be  forgotten.  Mr.  Lister.  <if  Edinbuifrh,  has  made  the 
o|>cratioi)  fifteen  times,  and  has  given  very  minute  directions  as  to  the 
mode  of  procedure;  but  my  conviciton  retnainB  »<>  strimg  that  the 
operation  is  inexpedient,  I  shall  omit  to  reproduce  them. 

ExoifllOD  of  the  Radius  and  Ulna. — liotli  the  nidiiis  and  uIiir, 
when  necrosed,  have  been  removed  singly,  and  useful  arms  have  been 
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preserved.  In  some  cases  where  care  has  been  taken  to  preserve  the 
periosteiinij  or  where  an  involucrum  had  already  in  part  formed  prior 
to  the  operation,  a  considerable  reproduction  of  bone  has  ensued.  In 
making  an  operation  of  this  kind,  the  brachial  artery  should  be  com- 
pressed by  an  assistant ;  and  the  incision  should  extend  the  whole  length 
of  the  radio-dorsal  or  ulno-dorsal  margins  of  the  forearm.  Disarticu- 
lation will  be  greatly  facilitated  by  first  dividing  the  bone  through 
its  shaft  with  the  saw  or  bone-cutter. 

Excision  of  a  portion  of  the  shaft  of  one  or  the  other  of  these  boneSi 
for  necrosis  or  other  diseases,  is  often  required ;  but  in  the  case  of  a 
comminuted  fracture  of  one  bone  of  the  forearm  from  any  cause  what- 
ever, it  must  be  borne  in  mind  that  excision  of  even  a  small  portion  of 
the  entire  diameter  of  the  bone  is  pretty  certain  to  result  in  non-union. 
It  will  be  far  better,  therefore,  to  allow  the  fragments  to  remain,  and  to 
thus  offer  a  chance  for  a  deformed  union,  than  to  take  the  risk  of  no 
union  at  all.  I  have  observed,  also,  that  when  a  portion  of  the  ulna  is 
lost,  and  no  bony  union  takes  place,  the  head  of  the  radius  is  very 
liable  eventually  to  become  displaced ;  or,  if  it  is  a  portion  of  the  radius 
which  is  lost,  tixe  lower  end  of  the  ulna  sooner  or  later  is  thmat  in- 
wards and  downwards.  When  both  bones  are  broken,  and  the  forearm 
is  allowed  to  shorten  upon  itself,  the  danger  of  non-union  is  much  less, 
and  fragments  may  be  removed  more  freely. 

Exoision  at  the  Radio-carpal  Artioulation— Wristjoint.— - 
Excisions  of  the  lower  end  of  the  radius  alone,  when  not  accompanied 
with  a  fracture  and  shortening  of  the  ulna,  invariably  result  in  more  or 
less  deflection  of  the  hand  to  the  radial  side.  I  have  seen  it  turned  in 
this  direction  to  nearly  a  right  angle.  If,  therefore,  excision  of  the 
lower  end  of  the  radius  is  practised,  and  the  ulna  is  uot  broken  and 
overlapped,  it  will  be  advisable  to  remove  at  the  same  time  an  equal 
portion  of  the  lower  end  of  the  ulna.  In  the  single  case  in  which  I 
liave  adopted  this  practice,  the  subsequent  inflammation  and  suppuration 
were  moderate,  the  hand  was  restored,  occupying  its  normal  position, 
with  good  motion  at  the  wrist-joint,  and  a  useful  amount  of  motion  in 
the  fingers.  The  great  value  of  a  thorough  excision  of  both  bones  in 
this  class  of  cases,  as  a  means  of  insuring  complete  relaxation  of  the 
muscles,  and  of  preventing  subsequent  inflammation,  will  be  found 
fully  explained  and  illustrated  by  cases  in  my  treatise  on  Fractures  and 
Dislocations,  in  the  chapter  entitled  "  Compound  Dislocations  of  the 
Long  Bones." 

Excision  at  the  Ulno-humeral  Articulation — ^Elbcw-joint. — 
Excision  of  the  elbow-joint  may  be  required  in  compound  comminuted 
fractures  involving  the  joint,  and  especially  when  caused  by  bullets ;  in 
compound  dislocations ;  in  chronic  ulceration,  caries  and  necrosis,  or 
for  the  relief  of  bony  anchylosis. 

The  operation  is,  in  most  cases,  sufficiently  simple  and  easy  of  exe- 
cution, and  may  be  practised  by  any  surgeon  competent  to  make  an 
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■mputatijn.  It  does  not  necessarily  involve  the  destruction  of  a  single 
'i»|>orl3Dt  blood-vessel  or  nerve,  and  in  some  inatances  the  attachments 
«i  very  few  muscles  are  lost.  In  the  case  of  fractures,  where  the  bones 
■re  only  slightly  broken,  although  the  joint  maj  be  freely  laid  open,  a 
Kwfiil  limb  is  often  obtained  by  rest,  and  a  judicious  employment  of 
tpliota.  If  the  comminution  is  extensive,  and  at  the  same  time  the 
bnchial  artery  is  wounded,  or  both  the  median  and  ulnar  nerves  are 
Wrn,  ampntation  is  the  only  proper  resort ;  but  if,  while  extensive  com- 
minution exists,  there  is  no  injury  to  this  artery,  or  to  more  than  one  of 
the  principal  nerves,  then  excision  must  be  preferred.  Excision  made 
for  recent  fractures  is  iu  general  more  difficult,  and  demands,  for  the 
wmiplete  removal  of  tlie  fragments,  more  free  incisions  than  excision 
made  for  the  removal  of  necrosed  or  carious  bone ;  for  the  reason  that 
the  periosteum,  with  the  ligaments,  retain  their  natural  attachments  to  the 
btase,  and  are  sometimes  with  difficulty  separated.  In  such  cases,  there- 
Fore,  I  have  preferred  the  H'^haped  incision,  inasmuch  as  this  form 
gi'^a  a  more  free  access  to  the  joint  than  any  other  wliidi  has  been 
suggested.    The  mode  of  procedure  will  be  as  follows: — 

Upon  the  dorsal  aspect  of  the  limb  an  incision  is  made  along  the 
•"s^ial  margin,  extending  from  a  point  one  inch  and  a  half  above  the 
**-»HicQlation  to  about  the  same  distance  below  ;  npou  the  uhiar  margin, 
*>«it  to  the  radial  aide  of  the  ulnar  nerve  as  it  passes  behind  the  inner 
*^<iindyle,   a  similar  incision  is  made   of   equal   extent;    tlie   two  are 
*iien  united  by  a  ti-ansverae  incision  over  the  centre  of  the  olecranon 
\">n)cess.     The  two  quadrilateral  flaps  are  now  dissected  np,  the  triceps 
^*<vered  from  its  attachment  to  the  olecranon,  and  the  joint  more  com- 
^jletely  exposed  by  bending  the  arm  to  a  right  angle.     In  the  eubse- 
^^nent  steps  of  the  operation  the  surgeon  will  be  governed  by  the  cir- 
^nmstaiices  of  the  case,  only  that  he  will  bear  in  mind  two  important 
principles,  namely — not  to  wound  or  injure  the  ulnar  nerve,  and  to 
exeect  as  little  of  the  bones  as  possible.     In  some  cases  the  ulnar  nerve 
is  already  torn,  or  severely  injured;  if  completely  divided  by  the  original 
injuTA',  of  course  no  attention  need  be  paid  to  it  j  but  if  it  has  been 
exposed  and  lacerated  it  will  be  better  to  divide  it  at  once  with  the 
kiiife.     I  have  seen  the  omission  to  do  this  entail  great  suffering,  and 
eventually  pennanent  contraction  of  the  hand  and  fingers.     In  most 
cases,  however,  this  nerve  has  suffered  no  previous  harm,  and  then  great 
c&re  must  be  taken  to  keep  the  knife  cl<^>ee  to  the  bone,  and  lift  it  from 
its  situation  without  inflicting  upon  it  any  injury.     Ordinarily  it  lies  so 
embedded  in  the  surrounding  tissues  that  this  will  be  accomplished 
without  bringing  it  into  view.     In  ca&e  it  isfimnd  necessary  to  remove 
the  lower  end  of  the  humerus  above  the  condyles,  it  will  be  most  con- 
venient to  employ  the  chain-saw ;  but  ablation  to  this  extent  is  apt  to 
leave  the  elbow  loose  and  preternaturally  flexible,  and  if  possible  the 
'xcifiion  should  be  more  limited ;  we  shall  then  accoiupliah  our  purpose 
Seat  by  diiiding  first  the  lateral  hgamentii.  and,  after  exposing  the  lower 
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Of  626  cases  of  resections  of  the  elbow- joint  returned  to  the  Surgeon- 
GeneraFs  office  from  the  late  war,  470  recovered,  146  died,  and  in  10 
the  results  are  unknown.  This  gives  a  mortality  of  23.7,  which  is 
sliglitly  greater  than  the  mean  mortality  after  amputation  of  the  upper 
arm  as  practised  during  the  war.  So  far  as  could  be  ascertained,  the 
mortality  in  322  primary  cases  was  21.3;  in  197  intermediary  cases,  35.2; 
and  in  54  secondary  cases,  9.2.  In  a  considerable  number  of  these  cases 
the  excisions  were  partial. 

Many  of  these  cases  were  successful  only  in  the  sense  that  life  was 
saved.     Of  the  primary  cases,  27  had  to  submit  subsequently  to  ampu- 
tation, others  have  suffered  from  neuralgia,  paralysis,  muscular  atrophy 
caries  and  necrosis.     In  83  cases  there  resulted  complete  anchylosis,  and 
partial  in   17.       At  least   13  have  died  from  causes  traceable  to  the 
mutilation. 

Of  the  intermediary  cases,  62,  or  nearly-one-half  of  the  recovered 
cases,  have  complete  anchylosis. 

In  the  case  of  the  secondary  operation,  of  the  49  who  recovered,  2 
subsequently  submitted  to  amputation,  and  2  were  subjected  to  opera- 
tions for  necrosis.  In  some  cases  neuralgia  and  paralysis  ensued,  and  in 
most  cases  the  motions  of  the  joints  were  limited. 

A  comparison  of  the  results  of  the  operations,  drawn  from  the  United 
States  Army  records,  is  therefore  unfavorable  to  excisions  at  this  point 
in  gunshot  injuries.  This  result  is  opposed  to  tbo  experience  of  the 
Crimean  and  Schleswig-Holstein  wars.  In  my  own  experience,  and  in 
the  experience  of  most  surgeons,  the  operation  has  proved  more  success- 
ful; and  in  very  many  cases,  especially  when  the  operation  has  been 
D^e  for  chronic  disease  of  the  joints,  the  patients  have  retained 
^most  complete  use  of  the  hand  and  arm. 

Ezoision  of  the  Humerus  in  Continuity.— A  few  fortunate 
examples  in  which  excision  of  considerable  portions  of  the  shaft  of  the 
humerus  have  resulted  in  bony  union,  do  not  authorize  a  well-grounded 
hope  that  it  will  generally  occur,  or  a  repetition  of  the  practice,  except 
•8  a  last  alternative.  The  humerus  is,  of  all  bones  in  the  body,  that 
^hich  most  often  refuses  to  unite  after  simple  fracture ;  but  when,  in 
*  case  of  comminuted  and  compound  fracture,  any  considerable  portion, 
<>r  even  a  very  small  portion  of  the  shaft  is  removed,  the  danger  of  non- 
^on  is  greatly  increased.  It  is  better,  tlierefore,  as  a  rule,  that  the 
fragments  should  remain  and  the  limb  bo  permitted  to  unite  with 
<leformity,  rather  than  that  the  risks  of  non-union  should  be  incurred. 
^  case,  however,  it  is  believed  to  be  necessary  to  excise  some  portion, 
^  to  remove  fragments  which  comprise  the  whole  thickness  of  the 
*haft,  the  ends  ought  to  be  brought  into  contact  by  wire  sutures,  and 
perfect  qiiie^-ude  subsequently  maintained  with  carefully  constricted 
splints  of  ^utta-percha,  made  of  sulticieiit  length  to  (wteiul  from  the 
shoulder  to  the  hand. 
25 
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sroiM supported  by  right-anfrleJ  splints,  tlie  di-eesiiigs  loose,  and  saturat- 
ed ailh  pus.  It  is  much  better, in  field  practice,  aud  quite  as  well  in 
WjiitHl  and  private  practice,  to  cloee  tliese  wounds  with  adhesive  plafi- 
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•wg,  or  siiuple  dressings,  and  leave  them  in  all  other  respects  nnsupported 
Vid  luieovered,  only  sustaining  the  arm  in  a  sling.  I  wish  to  add,  also, 
list  ratbcr  than  to  crowd  the  lower  fi-agment  npwards  toward  the 
fitioalder,  it  is  better  for  the  first  week  or  two  to  allow  it  to  fall  easily 
fiownwards ;  and  for  this  reason  the  sling  eliould  pass  under  the  wrist, 
•tjd  not  under  tlie  elbow-joint.  If  the  elbow  is  much  lifted,  tlie  upper 
Cud  of  the  bone  is  liable  to  be  tilted  and  thrust  against,  or  through  the 
flesh.  At  a  later  day,  however,  it  becomes  very  important  to  lift  the 
exgeeted  bone  toward  the  socket,  in  order  to  insure  a  short  ligiunentous 
Union  between  the  glenoid  cavity  and  the  liunierus, 

lu  a  case  of  compound  dislocati<^in  of  the  head  of  the  liunienis,  au 
arindent  which  is  exceedingly  rai^c,  hut  of  which  I  have  witnessed  tmo 
example  into  the  axilla,  it  would,  in  my  opinion,  greatly  increase  the 
chances  of  recovery,  if,  before  roduttiim,  the  head  and  a  jKirtiou  of  the 
neck  of  the  humerus  were  ex<ist;d.  By  this  procedure  we  should  re- 
lax the  niiiMiles  of  tlie  arm  and  i-eii)<  >vti  one  of  the  most  active  causes  of 
inflammation. 

Results  of  EixoUion  of  the  Head  of  the  Humerus. — It  is  in  the 
elioulder  and  elbow  joints  that  excision  has  at-hicvcd  its  greatest 
trininphs.  In  many  cases  where  I  hii^c  removed  only  the  head  of  the 
humerus,  with  a  small  portion  of  the  neck,  the  arm  has  been  nearly  or 
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quite  as  useful  as  it  was  before.  If  the  excisiuii  extenda  below  the^^ 
iiiiiertioii  of  tlie  pectoralis  major  and  latissimus  dorsi,  some  artificial^;; 
Biip]x>rt  is  usually  required  to  give  finnneBs  and  to  restore  the  natnraTl^ 
fuuctioiiB  of  the  limb.     Exceptions  uo  doubt  may  be  fouiid,  and  odm^ 
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example  is  cited  in  Circular  No.  G,  in  which,  after  a  removal  of  the  up- 
per third,  a  very  useful  limb  was  obtained ;  but  sucli  exceptions,  aecord- 
ing  to  my  expeneiite,  are  rare,  and  surgeons  must  not  draw  from  these 
exceptional  cases  a  conclusion  that,  the  head  and  neck  of  the  humerus 
being  sliattered.  it  is  a  matter  of  little  consequen<:e  whether  they  divide 
the  bone  an  inch  or  more  lower  down.  It  is  quite  probable,  however, 
that  in  case  three  or  four  inches  of  tlie  shaft  of  the  humerus,  reaching 
upwards  to  the  neck,  liad  to  be  removed,  it  would  be  better  to  remove 
the  head  and  uei;k  als.o,  itiasumch  as  non-uniun  in  the  continuity,  which 
is  almost  inevitable  in  (^ase  a  lai^  jiortion  of  tlie  shaft  is  removed,  is 
moi-e  certain  to  maim  the  limb,  than  is  the  total  loss  of  bone  between 
the  jM-jint  of  section  and  the  glenoid  cavity.  In  this  latter  case,  if  tlie 
union  is  obtained  fortiinalclv  bv  a  pretty  short  ligament,  the  functions 
of  the  limb  will  l>o  but  little  iuipiured. 

In  a  summary  of  885  shoulder-joint  excisions  contained  in  the  final 
report  of  the  Surgeon-General  it  is  stated  that  '>7l  recovered,  305  died 
and  in  0  cases  tlie  result  is  not  known.  The  aggregate  mortality  ot  the 
876  dL'terniinoi  cases  wus  :i4.«  per  cent. 

Exoieion  of  the  Soapxila,— Ijingcnbcck   was  the  first,  in  1855,  to 
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remove  the  entire  scapnia  withont  amputation  of  the  arm.    He  remov- 

also  at  the  same  time  a  portion  of  the  clavicle.    Mr.  Sjme  repeated 

operation  in  1856.    The  total  number  of  excisions  of  the  entire 

kpnla  without  amputation  up  to  1868,  when  Dr.  Stephen  Bogers  of 

tlds  city  made  his  excellent  resumd  of  the  subject,  was  nine,  including 

operation  made  by  himself.'     In  neither  of  these  cases  did  death 

rait  as  a  consequence  of  the  operation.     In  the  January  number  of 

t±ie  Nefw  York  Medical  JowmaL  for  1869,  my  own  case  of  excision  is 

added,  making  in  all  10  cases.    Dr.  Eogers  has  also  added  5  others  in 

^wbich  almost  the  entire  bone  was  removed. 

In  the  case  reported  by  myself  to  the  New  York  Pathological 
Society,  the  operation  was  made  in  1866  for  necrosis  resulting  from  a 
grape-shot  injury  received  in  1862.  The  patient  recovered  with  a  very 
useful  arm.  Two  months  after  the  operation  there  was  no  observable 
reproduction  of  bone,  although  most  of  the  periosteum  had  beei.  care- 
fully prescribed.     He  died  in  1874. 

Bzoiiloiui  of  the  Ziowur  Bztrvmlties. 

'^^Afiri^n  of  the  Toes.— In  general,  amputation  of  the  phalanges  of 
tbe  toes  is  to  be  preferred  to  excision.  In  some  cases,  however,  of  caries 
of  the  articulation,  and  of  valgus  hallux,  excisions  of  the  phalangeal 
articulation  or  of  the  metatarso-phalangeal  articulation  may  be  prac- 
tised with  advantage. 

Excision  of  the  Metatarsal  Bones. — It  is  equally  true  of  these 
bones  as  of  the  phalanges  of  the  toes,  that  excision  cannot  often  be 
practised  advantageously.  Most  of  the  diseases  or  injuries  demanding 
the  removal  of  one  or  more  of  these  bones,  necessitate  also  the  removal 
of  the  corresponding  toe  or  toes.  Whenever  exceptions  occm*,  the  sur- 
geon will  adopt  such  a  mode  of  procedure  as  the  circumstances  of  the 
<^  may  indicate. 

Excision  of  the  Tarsal  Bones. — Excisions  of  tliese  bones  may  be- 
<!ome  necessary  on  account  of  caries,  necrosis,  cx)mpound  fractures,  com- 
pound dislocations,  and  occasionally  from  other  causes. 

Necrosis  of  the  larger  tarsal  bones  is  of  rare  occurrence ;  but  caries 
JB  not  unfrequent,  especially  in  persons  of  strumous  and  tuberculous 
habits.  The  primary  affection  inducing  caries  may  be  in  tlie  bones 
themselves  or  in  the  articulations ;  but,  wherever  it  originates,  the  ar- 
ticulations in  the  one  case,  and  the  bones  in  the  other,  are  prone  to 
become  secondarily  implicated.  The  tarsal  bones  most  subject  to  caries 
we  the  calcaneum,  astragalus,  scaphoid,  and  cuboid.  I  have  met  with 
Decrosis  most  often  in  the  cuneiform  bones,  ensuing  usually  upon  gun- 
shot and  other  injuries  of  the  lower  portion  of  the  foot,  and  as  a  con- 


'  Bogeia.  **  Oaae  of  ExcuioD  of  the  entire  Scapula,  with  a  History  of  the  Operationi 
iD?(Msg  the  RemoYal  of  aU,  or  a  considerable  Part,  of  this  Bone.**  Amjer.  Joum,  Afed, 
BoL,  Oct.,  1868. 
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Bcquence  of  the  e\ten6ion  of  iiiHammation  with  euppuration  along  their 
coiiiiitoii  Bviiuvial  Biirfaees. 

The  aiiatoiriy  of  the  synovial  eaes  of  the  tarsal  articulations  will  ex- 
I>laiu  tlie  liiiiitjitioii  of  i)rimary  digease  in  the  case  of  certain  tareal 
ixtues,  and  its  tendency  to  extend  in  the  case  of  certain  other  tarsal 
boiiefi. 

There  are  four  distinct  synovial  sacs  composing  the  tarsal  articnla — 
tions,  namely :  first,  the  (Katerior  calcaiieo-astragaloid ;  second,  th^ 
anterior  calcaneo-astragaloid,  and  tlie  aBtragali>-Bcaphoid ;  third,  the 
ealt:aneo-cuboid ;  and  fourth,  a  ajTiovial  sac  wliich  is  continuous  be- 


tween the  scajihoid  and  three  cuneiform,  between  the  cuneifonn  indi- 
vidually, between  tlie  external  cuneiform  and  tlie  tiil)oid,  and  between 
the  middle  and  external  cnneifiinu  on  the  one  liand,  and  the  «)ri-e- 
spoudin;*  metatarsal  bones  on  the  nther.  More  or  less,  also,  this  latter 
cavity  is  prfilonged  between  ee:-tain  metatarssil  boues. 

We  fhall  oW'rve,  therefore,  that  disease  of  tlie  tii-st  synovial  sac  is  lia- 
ble Diily  t<i  impli<'ate  tlie  iKitra^jaliiB  and  calcaneum  jKisteriorly ;  disease 
of  the  second  may  dire(;tly  involve  the  anterior  [H>rtioiis  of  the  astraga- 
liii;,  i-alcaiu-11111,  and  the  s(-aplioi(! ;  disease  of  tlie  third  is  likely  to  \k 
limited  to  tiiti  iinli-aneinii  and  cuboid  ;  while  disease  of  the  fourth  may 
rapidly  and  (■<>iisecutively  involve  the  eiuieifonn,  cuboid,  scaphoid, 
and  even  the  iiiL'tiitui'sjd  bones. 

But  primary  disease  uf  each  individual  bone  is  pi-o]mgated  chiefly  to 
other  hones  thiiiiigh  these  synovial  mcndirancs ;  consequently  disease 
of  the  calcanenm  and  of  the  astnigalns  is  often  limited  to  the  bone  in 
which  it  originated,  while  disease  of  (-ither  of  the  other  boues  extends, 
in  most  eases,  to  several  or  alt  of  those  with  which  its  synovial  sac  is 
connected. 
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This  aatement,  however,  does  not  apply  bo  rigoronely  to  tlie  astraga 
IlA  as  to  the  calcaneiim,  inasmudi  as  pnmary  disease  of  the  astragalus 
i»iinicb  more  liable  tu  extend  and  iuvolve  other  honee,  than  primary 
disease  of  the  calcanenm — a  fact  which  its  anatomical  connections,  es- 
iHlilished  through  its  eyiiovial  meiiibranes,  does  not  completely  explain, 
Oariee  of  the  cfllcanenm  is  often  arrested  by  a  careful  removal  of  the 
carious  and  B*iftened  ]M.)rtioti8.  without  resort  tu  complete  exseetion.  For 
tbiB  purpose  we  employ  the  gouge;  and  tlie  Burgeon  should  bear  in  mind 
tlut  it  is  hetter  to  remove  a  large  portion,  or,  if  it  were  possible,  the 
whule  of  the  interior  of  the  bone,  so  as  to  leave  nothing  but  a  shell, 
nther  than  to  exeect  the  entire  bone,  for  the  reasons  that  the  calca- 
nenm  is  essential  to  the  support  of  the  body,  and  when  removed  entire, 
impurtant  tendinous  and  aponeurotic  attachments  are  distnrbed.  Mure- 
<tter,th6  cavity  created  by  removal  of  the  inferior  is  bimid  occupied  by  a 
fim  cellulo  fibrous  tissue,  and  possibly  in  some  cases  by  bone,  so  that 
the  utility  of  the  limb  is  bnt  little  if  at  all  unpaired.  The  same  remarks 
»Plily  to  caries  of  either  of  the  other  large  tarsal  bones ;  but  the  esam- 
p!«6  in  which  the  disease  is  siitficiently  limited  to  warrant  the  adoption 
uf  this  method  are,  Iti  the  case  of  these  bones,  less  frequent. 

liefiire  liaving  resnrt  to  complete  excision  on  account  of  caries  of 
either  of  the  tarsal  bones,  among  other  alternative  expedients,  it  is  espe- 
cially proper  to  consider  whether  an  arrest  of  the  malady  may  not  be 
Kcomplished  by  tlie  eeton.  It  is  only  a  few  months  since  that  I  was 
called  some  distance,  for  tlie  pmriHise  of  amputating  the  foot,  or  of  prae- 
tising  excision,  in  what  seemed  to  be  an  incurable  caries  of  sevci-al  of 
ihe  tarsal  (tones.  An  exploration  made  under  the  influeni-e  of  ether 
Mcoiiraged  me  to  hope  tliat  a  favorable  result  might  be  obtained  by 
Ihe  Beton,  Accordingly  a  large  dra!nafi;e  tube  was  carried  through  the 
lanui,  from  side  to  side,  and  at  this  moment  the  cure,  with  bony 
uieh)'1oeis,  is  complete.  Similar  examples  are  constantly  coining  under 
•nyiiotice.  Oakum,  first  introduced  into  practice  at  Bellevue,  answer 
the  purpose  of  a  eeton,  so  far  as  drainage  is  concerned,  quite  as  well  as 
the  drainage  tube. 

By  one  of  these  several  alternatives,  the  seton,  gouging,  and  excision, 
»e  are  now  able  to  save  the  limb  in  many  cases  where  amputation  was, 
not  many  years  ago,  too  indiscriminately  practised.  This  is  properly 
deemed  a  great  advance  in  conservative  surgery ;  bnt  there  is  some 
dsiiffur  that  in  its  application  to  this  complicated  series  of  articulaticns 
wd  easily  disorganized  lx»ues,  conservatism  may  be  carried  too  far,  or 
that  the  proper  meaning  and  application  of  this  term  may  be  mieimder- 
nood.  Conservatism  does  not  consist  in  attempting  to  save  a  liinb  or  a 
portion  of  a  limb,  at  the  risk  of  life.  If,  by  this  attempt,  life  is  ex- 
paeed  to  a  single  additional  peril,  conservatism  demands  that  tlie  limb 
ibonld  be  sacrificed.  I  am  certain  that  I  have  seen  simie  lives  lost  by 
I  injnrj'  or  the  delay  caused  by  the  seton,  and  by  excision,  in  cases 
iul  caries,  which  might  have  been  saved  by  amputation. 
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itself  to  this  bone  alone,  or  if  only  the  head  is  involved,  comj-lete  or 
p&rriui  excision  ia  eometimea  proper ;  the  result  being  in  some  cases  a 
rery  useful  i'xA,  wit!i  milj  ft  little  shortening  of  the  leg, 

hicieiona  must  be  made  upon  the  dtirsal  aurfac^e  of  the  foot,  and 
ruher  upon  its  outer  aspect ;  the  form  and  size  of  whiah  will  be  deter- 
mined bj  the  circumstances  (if  the  case.  As  far  as  ijosaible  the  tendons 
must  be  resjwcted.  The  neck  of  the  Ifone  being  exposed,  ia  to  be  di- 
vided with  the  bone-cutter,  and  the  disarticulation  may  now  be  effected 
by  the  aid  of  the  knife  and  strong  forceps. 

£!icigion  of  the  Scaphoid. — Piitnury  disease  of  this  bone,  as  of 
the  aatragftlua,  ia  exceedingly  prone  to  become  diffused,  and  it  is  seldom 
iborefore  tliat  the  malady  is  presented  in  a  sufficiently  stationary  form 
Ui  warrant  exsection.  The  rules  of  procedure  will,  in  such  a  case,  be 
detemiined  by  t!ie  anatomy  and  relation  of  tlie  Btnicture  involved. 
For  ttie  reasons  which  have  beeu  given,  it  will  be  advisable  to  anbatitute 
goHffiiig.  or  even  the  seton,  for  complete  e.xcieion,  whenever  it  is  practi- 

ExctsiOD  of  the  Cuboid. — If  a  caries  is  limited  to  a  portion  only  of 
tlus  bune,  as  is  rarely  tlie  case,  it  may  be  arrested  perhaps  by  a  judicious 
use  of  the  gouge.  In  case  complete  excision  is  demanded  it  will  some- 
tima  be  deemed  advisable  to  remove  also  the  little  toe  and  its  corre- 
il^inditig  nietalarsal  bone. 

Excision  of  the  Cuneiform  Bones. — I  have  aeen  no  examples  of 
aries  of  these  bones  which  would  justify  excision;  when  necrosed, 
iho,  the  adjacent  bones  are  in  moat  cases  so  much  involved  as  to  render 
am{mU(tion  nectjssary,  but  occasionally  I  have  removed  necrosed  frag 
tatatt  after  gunshot  and  other  comminuted  fractures,  from  which  good 
wcoreries  have  ensued. 

Excision  of  the  Ankle-joint.— I  have  already,  when  speaking  of 
Ktcisious  in  general,  alluded  to  the  advantages  derived  from  excision 
of  the  lower  end  of  the  tibia  in  certain  compound  dislocations  of  the 
wkle;  and  in  my  treatise  on  Fractures  and  Dislocations,  in  the  chapter 
entitled,  "  Compound  Dislocations  of  the  Long  Bones,"  the  subject  will 
M  found  very  fully  discussed.  I  have  several  times  practised  resec- 
'luii  tif  the  lower  end  of  tlie  tibia  immediately  after  the  occurrence  of 
«'iii[<(und  dislocations,  and  with  the  best  i-csulte,  both  as  regards  the 
•inie  required  for  recovery  and  the  utility  of  tlielhnb.  By  this  practice 
liic  luuiicles  are  relieved  of  theii'  tension,  die  foot  placed  at  once  in  a 
otiara}  poeition,  and  the  ensuing  inflammation  is  usually  (light.  I  re- 
"er^e  the  operation,  however,  for  those  cases  in  which  the  fibula  is  at  the 
•snw  time  broken,  and  the  tibia  has  been  fairly  thrust  through  the 
'tin. 

Encieion  at  this  articulation  for  chronic  disease  of  the  joint  is  seldom 
'I  ever  advisable,  since  inflammation  is  prone  to  propagate  itself  down- 
*»rdB  throngh  the  tarsal  bones,  leading  eventually  to  the  necessity  of 

Mtation,  if  it  does  not  result  in  death. 
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The  records  of  the  late  war  furnish  33  cases  of  tibio-tarsal  excisioDS. 
22  survived  the  operation,  and  9  died,  giving  a  mortah'ty  of  29.0  per 
cent.  In  two  cases  the  result  was  not  ascertained.  In  four  of  the 
recovered  cases  amputation  was  subsequently  made.  Amputation  ^rould 
probably  liave  given  a  better  result. 

Excision  of  the  Shafts  of  the  Tibia  or  Fibula. — Excit-iou  of 
portions  of  the  shaft  of  tlie  libnla  is  very  seldom  practised  or  required; 
nor  dues  much  imjK)rtance  attach  to  the  removal  of  fragments  of  this 
bone,  since  it  is  not  essential  to  the  support  of  the  body. 

Excisions  of  portions  of  the  tibia  are,  however,  very  frequently 
made.  In  cases  of  compound  fi*acture  of  the  tibia  and  fibula,  tl^ 
sharp  spine  of  the  tibia  is  very  apt  to  protrude,  and  its  reduction  is 
3ometimes  not  easily  effected.  In  my  opinion,  however,  it  is  gen- 
erally better  to  secure  its  reduction  by  extension,  aided  by  anaesthesia, 
or  by  incision  of  the  integiunent,  than  to  excise  any  considerable 
portion  of  the  projecting  point,  since  the  latter  practice  is  apt  to  be 
followed  by  delayed  or  non-union  of  the  bone.  Surgeons  will  have 
no  difiiculty  in  recognizing  the  exceptional  examples  which  demand 
prompt  resection. 

Necrosis  of  tlie  shaft  of  the  tibia  requires  snrgical  interference  when- 
ever tlie  dead  bone  is  completely  separated  from  the  living.  At  an 
earlier  period  excision  is  useless  if  not  mischievous.  In  the  case  of 
this  bone  it  may  be  observed,  also,  that  it  is  very  common  to  find 
the  necrosis  exti>nding  throughout  the  entire  shaft,  but  tlie  epiphyses 
are  seldom  involved. 

Excision  of  the  Knee-joint. — Excision  at  this  joint  has  been  prac^ 
tised,  chiefly  for  chronic  ulcerative  disease,  involving  the  interarticular 
cartilages  and  epiphyses  ;  for  gunshot  injuries  of  tlie  joint,  and  for  the 
relief  of  anchylosis. 

The  tii-st  point  of  inquiry,  in  any  case  where  the  relative  advantages 
of  excision  or  amputation  may  arise,  ought  always  to  be :  by  which 
metliod  is  life  least  endangered?    I  cannot  understand  how  any  surgeon 
can  think  differently.     Have  the  advocates  of  this  operation  settled  thifl 
question   to  their  satisfaction  ?    According  to  Hodges,  208  cases  of 
excision,  ])erfonned  since  the  revival  of  the  operation  by  Mr.  Fergiifison 
in  1>>5(),  present  a  mortality  of  nearly  29  per  cent.     Others,  in  theii 
statistical  statements,  give  somewhat  more  and  othei-s  less  favorabU. 
results  ;  but  I  am  certain  from  my  own  observation  that  even  Hodg^e 
repoi^ts,  which  have  been  made,  no  doubt,  very  carefully,  give  no  ad^^ 
quale  idea  of  the  actual  results.     I  believe  that  fully  50  per  cent  haV^ 
died,  or  have  eventually  demanded  amjmtation.      Of  431  cases  cr*-* 
lected  by  M.  Peniores,  amputation  or  resection  was  subsequently  inac^' 
in  71.'     But  accepting  the  most  favorable  statements  of  statisticianfl, 
compared  with  amputations  made  at  the  knee-joint  and  in  tlie 

*  ArchiveB  gSnSralea  de  Med.  Mai,  1870. 
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third  of  the  femur,  for  which  alone  excision  is  a  substitute,  the  per- 
centage of  mortality  is  constantly  less  in  the  amputations  than  in  the 
excisions. 

As  a  substitute  for  amputations  in  gunshot  injury  of  the  knee-joint 
excifiion  has  proven  especially  unfortunate.  During  the  late  war  in  this 
country,  excision  was  practised  for  gunshot  injuries  of  the  knee-joint 
57  times.  Of  these  44  died,  10  recovered,  and  3  are  undetermined,  * 
giving  a  mortality  of  81.4.  Prior  to  this  war,  according  to  Dr.  Otis, 
there  were  18  recorded  examples  of  knee-joint  resections  for  gunshot 
injuries,  and  of  these  8  were  successful,  9  fatal,  and  in  one  instance  the 
result  is  not  known. 

As  to  the  utility  of  the  limb  after  a  fortunate  excision,  it  may  bo  said : 
First,  that  while  after  excisions  of  joints  connected  with  long  bones,  in 
all  other  cases  we  may  hope  to  reconstruct  a  movable,  fibrous,  and  some- 
times  a  synovial  articulation,  in  this  case  alone  we  dare  not  even  make 
the  attempt,  since  we  should  thereby  greatly  endanger  the  success  of 
the  operation,  and  perhaps  the  life  of  the  patient ;  complete  bony  anchy- 
losis is  therefore  almost  inevitable.    Second,  the  limb  is  more  or  lees, 
and  in  most  cases  it  is  considerably,  shortened  by  the  operation.    Third, 
in  certain  cases,  especially  in  very  young  children,  the  growth  of  the 
limb  is  in  some  measure  arrested  by  the  removal  of  the  epiphysis  of  the 
tibia,  and  the  ultimate  relative  disproportion  between  the  two  limbs 
i«  greatly  increased. 

Operation. — Two  parallel  incisions  of  about  six  inches  in  length, 
having  been  made,  one  on  each  side  of  the  knee,  near  the  anterior 
margins  of  the  lateral  ligaments,  the  two  are  then  united  by  a  trans- 
verse incision,  which  crosses  the  front  of  the  knee  upon  the  lower  mar- 
gin of  the  patella.  There  are  thus  formed  lines  of  incision  representing 
the  letter  Hj  ^^^  two  quadrilateral  flaps.  Next,  the  leg  being  bent  to 
*  right  angle  with  the  femur,  the  ligamentum  patellae,  capsule,  lateral 
ligaments,  and  crucial  are  successively  divided. 

An  examination  of  the  knee-joint  should  now  be  instituted  in  order 
to  determine  upon  the  form  and  amount  of  excision  to  be  practised ; 
the  surgeon  being  govemed  in  these  points  only  by  the  character  and 
extent  of  the  lesions ;  he  will,  however,  take  care  that  the  excisions  of 
the  femur  and  the  leg  are  so  made,  as  that  when  the  surfaces  are 
brought  together,  the  limb  will  remain  very  slightly  flexed  at  the  knee- 
joint,  a  perfectly  straight  limb  not  being  found  so  convenient  for  y)ro- 
gi'eseion  as  one  flexed  to  an  angle  of  three  or  four  degrees,  which  is  in- 
deed the  usual  position  of  the  limb  when  we  stand  erect. 

In  dividing  the  bones  a  common  saw  may  suftice,  the  soft  parts  on  the 
sides  and  behind  the  bone  being  protected  from  injury  by  a  strong 
piece  of  cotton  cloth  drawn  closely  around  and  behind  the  part  to  be 
removed. 
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As  soon  as  the  section  is  completed  the  surgeon  will  place  the  ends 
in  contact,  to  ascertain  whether  the  limb  will  occupy  the  propei  poeitioiu 
If  the  angle  at  the  knee  is  too  great  or  too  small,  he  will  proceed  at 
once  to  correct  the  error  by  the  removal  of  another  section. 

In  case  only  a  small  portion  of  one  or  both  bones  composing  the  joint 
iias  been  removed,  the  patella  may  now  be  dissected  out,  the  bones 
brought  together  and  the  incisions  closed ;  but  if  a  large  portion  of  one 
or  both  bones  has  been  excised,  the  knife  will  be  again  carried  acroes 
the  integumen'*  at  the  upper  margin  of  the  patella,  so  as  to  shorten  the 
upper  flap  and  at  the  same  time  remove  the  patella.  Whatever  method 
of  operating  is  adopted,  if  the  patella  is  in  any  degree  involved  in  the 
disease  it  ought  to  be  removed ;  experience  having  sufliciently  shown 
that  its  presence,  under  these  circumstances,  generally  protracts,  and 
somt^imes  actually  defeats,  the  cure. 

Such  of  thr  arteries  as  have  been  wounded  being  tied,  and  the  bones, 
being  securelj'  wired  together  at  two  or  three  points,  the  integuments 
may  be  closed  with  light  and  short  adhesive  strips,  aided  perhaps  by  a 
few  wire  or  silk  ligatures ;  and  then  the  limb  is  laid  in  a  long,  well-fit- 
ted, and  well-padded  box  or  splint.  The  box  may  be  made  of  zinc 
or  tin,  and  supplied  with  floating  sides  opposite  the  knee,  to  enable  the 
surgeon  to  dress  the  wound  from  time  to  time  without  disturbing  the 
limb.  A  firm  leather  splint,  or  the  immovable  starch  or  plaster-of- 
Paris  bandage,  will  answer  very  well,  and  are  preferred  by  some  sur- 
geons. 

J.  Khea  Barton,  of  Philadelphia,  first  devised  and  executed  the  opera- 
tion of  excision  for  bony  anchylosis  of  the  knee-joint.  The  operation 
was  made  in  May,  1835,  upon  a  physician  in  whom  the  deformity  had 
existed  from  childhood,  the  leg  being  fixed  in  a  position  somewhat  less 
than  a  right  angle  with  the  thigh.  The  femur  was  exposed  by  incisions 
across  the  front  of  the  thigh  opposite  the  condyles,  and  a  triangular 
piece  of  bone,  not  including  its  entire  thickness,  was  removed  with  a 
narrow  saw.  By  slightly  bending  the  leg  backwards  the  remaining 
portion  of  bone  was  broken,  and  the  whole  limb  was  now  brought  into 
line.  Dr.  Buck,  of  this  city,  modified  the  operation  of  Dr.  Barton,  by 
removing  the  triangular  piece  of  bone  at  the  knee-joint,  so  as  to  give  a 
broader  surface  for  support  than  could  be  furnished  by  Barton's  opera- 
tion ;  but  the  operation  was  attended  with  more  difficulties  and  proba- 
bly more  risks;  and  as  experience  has  proved  that  the  additional 
breadth  of  support  is  not  required,  the  operation  of  Barton  has  general- 
y  been  preferred. 

Excision  of  the  Head  and  Neok  of  the  Femur. — There  are  two 
leading  conditions  under  which  hip-joint  excisions  have  been  practised, 
namely :  first,  for  the  removal  of  carious  or  necrosed  bone,  resulting 
from  chronic  disease ;  and  second,  for  the  removal  of  shattered  bone  and 
of  balls  after  gunshot  fractures. 

This  operation  was  first  performed  for  chronic  disease  of  the  joint  by 
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AnttuHiy  White,  of  London^  in  April,  1822,  since  which  time,  and 
eq)eciallj  dnring  the  last  twenty-five  years,  it  has  been  made  a  great 
namber  of  times,  both  in  this  country  and  abroad.  The  results,  on  the 
trhole,  have  been  satisfactory,  although  the  reputation  of  the  operation 
has  been  subjected  to  a  severe  trial  on  account  of  the  inexperience  of 
the  operators,  and  Jie  occasional  lack  of  judgment  in  the  selection  of 
caees.  Dr.  Lyster,  of  Detroit,  has  collected  28Q  cases  of  this  operation, 
including  those  collected  by  Ashurst,  Good,  and  himself.  The  percent- 
age of  recoveries  is  as  follows : — Under  5  years,  58  per  cent ;  5  to  10 
years,  68  per  cent. ;  10  to  15  years,  60  per  cent. ;  15  to  20  years,  38  per 
cent;  20  to  30  years,  31  per  cent. ;  over  30  years,  16  per  cent. ;  not 
stated,  33  per  cent  In  regard  to  the  utility  of  the  limb,  103  proved 
Qsefnl,  and  3  useless ;  not  stated,  33  ;  doubtful,  7.^  Making  all  allow- 
ance for  omissions  and  errors  in  the  published  records,  the  results  would 
probably  be  found  to  be  much  more  favorable  than  in  the  case  of  ex- 
cisions of  the  knee-joint.  Such  at  least  is  the  conclusion  to  which  my 
own  observation  and  experience  would  lead  me,  without  regard  to  the 
statistics,  in  which  I  confess  I  have  not  much  confidence. 

For  the  diagnosis  and  general  treatment  of  hip-joint  disease  the 
reader  is  referred  to  the  chapter  on  morbus  coxae.  I  propose  in  this 
phce  only  to  consider  the  special  indications  for  excision,  and  the  man- 
ner m  which  the  operation  is  in  general  to  be  performed. 

AoetabtUar  arthritis  of  a  chronic  and  suppurative  character j  result- 
ing in  caries  or  necrosis^  may  be  regarded  in  general  as  incurable 
except  by  surgical  interference.  The  fact  that  the  acetabular  portion 
of  the  pelvis  is  involved  may  be  known  by  the  formation  of  intra-pel- 
vic  abscesses,  and  sometimes  by  the  displacement  of  the  head  of  the 
femur  through  the  perforated  acetabulum  and  the  consequent  shorten- 
ing of  the  limb,  or  by  the  crepitus  occasioned  whenever  the  limb  is 
drawn  down  to  its  natural  length.  The  implication  of  other  portions 
of  the  pelvic  bones  will  also  be  often  easily  recognized,  by  the  forma- 
tion of  abscesses  over  the  points  affected,  and  by  exploration  with  the 
probe  through  sinuses  leading  to  the  diseased  bones. 

Large  portions  of  the  pelvic  bones  are  occasionally  foimd  necrosed, 
and  in  some  cases  carious,  in  consequence  of  disease  originating  in  the 
joint,  and  they  have  been  removed  witli  successful  results.  Mr.  Er- 
ichsen  reports  tlie  case  of  a  girl  from  whom  he  removed  the  upper  end 
f>f  the  thigh  bone,  the  acetabulum,  the  rami  of  the  pubes  and  of  the 
ischium,  a  portion  of  the  tuber  ischii,  and  a  part  of  the  doi-sum  ilii,  who 
nevertheless  recovered  rapidly  and  with  a  very  useful  limb. 

Femoral  and  Synovial  Arthritis  of  a  Chronic  Character^  ending  in 
OarieSy  Necro^is^  and  Suppuration. — It  is  an  undeniable  fact  that  a 
conaderable  number  of  these  cases  get  well  spontaneously,  or  under  judi- 
rions  therapeutical  and  mechanical  management.     In  the  course  of  my 
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life  very  many  illustrations  of  the  truth  of  this  observation  have  come       ■.  -    j 
under  my  notice:  a  few  of  which  have  remained  under  myperBoml       I-^:lN 
supervision  until  the  cure  has  been  effected ;  and  many  more  have  been       fl  -^^s 
seen  only  after  the  cure  was  completed,  and  when  the  patients,  with 
shortened,  anchylosed,  atrophied,  or  distorted  limbs,  have  become  active 
and  useful  citizens. 

Nevertheless,  my  own  experience  has  furnished  me  with  a  certain       |  i.  i 
number  of  cases  in  which  a  portion  or  the  whole  of  the  head  of  the 
femur  being  necrosed,  it  has  been  impossible  for  nature  to  accompliah 
its  extrusion ;  and  in  such  cases  the  patients  must  either  submit  to  a 
perpetual  fistulous  discharge,  or,  as  more  often  happens,  must  eventnal-        |  ^^.^j 
ly  perish  from  tlie  long-continued  local  irritation.     I  have  in  my  poB- 
session  a  specimen  illustrating  necrosis  of  the  head  of  the  femur,  which 
is  so  completely,  walled  in  by  osteophytes  that  its  escape  was  rendered 
impossible.     In  these  examples  it  is  certainly  proper  to  open  the  joint       \-x^i 
and  remove  the  imprisoned  sequestrum,  as  I  have  myself  had  occasion 
to  do  in  two  instances,  the  operations  being  followed  by  speedy  and 
complete  recovery. 

Caries  of  the  head  and  neck  of  the  femur,  unattended  by  necrosis,  a 
very  common  result  of  clironic  inflammation  invading  the  bony  struo-  ■  .^jt-: 
tures  in  this  region,  does  not  so  imperatively  demand  incisions  for  it»  l7ji 
relief :  first,  because  it  is  precisely  in  this  class  of  cases  that  with  im-  |  iij 
proved  hygiene,  and  absolute  rest  aided  by  extension,  cures  are  often 
effected ;  and  second,  because  excision  of  the  diseased  bone  is  not  eo 
certaii^  to  effect  a  cure  as  is  the  removal  of  the  dead  bone  in  cases  oi 
necrosis.  But  the  restorative  powers  of  the  general  system,  aided  hy 
the  means  I  have  suggested,  do  not  always  accomplish  a  cure  even  i 
cases  of  caries ;  and  tliere  is  a  limit  beyond  which  it  is  not  prudent 
tax  the  resources  of  nature.  Here  again  ,the  knife  and  the  saw,  o; 
excision  of  the  diseased  bone,  offers  a  resource  well  worthy  of  a  trial 

Finally,  thei*e  are  many  examples  of  acute  and  of  subacute  arthritia-^^ 
involving  the  hip-joint,  constantly  occurring,  in  which,  under  pro 
management,  a  complete  and  sometimes  a  speedy  resolution 
leaving  little  or  no  traces  of  injury;  and  some  in  which,  althongl 
suppuration  does  not  take  place,  anchylosis  results,  as  we  might  say 
inevitably.      The  therapeutical  consideration  of  these  cases  is  refe 
to  the  chapter  on  Diseases  of  the  Joints.     They  never  demand  excision^ 

Operation. — The  following  is  the  mode  of  procedure  adopted  an 
reconMnended  by  my  colleague.  Dr.  Sayre.     The  patient  resting  uik)i^— 
his  sound  side,  a  knife  is  introduced  at  a  point  midway  between  thi 
trochanter  major  and  the  anterior  superior  spinous  process  of  tlie  ilium 
and  thrust  boldly  inwards  until  it  reaches  the  acetabulum.      Fro; 
thence  tlic  incision  is  carried  downwards,  dividing  the   integument 
muscles,  and  capsule,  crossing  the  trochanter  major  a  little  back  of  i 
middle,  and  terminating,  with  a  curve  of  the  incision  forwards,  at 
point  corresponding  to  the  base  and  anterior  margin  of  the  trochante 
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major.  By  this  method  it  is  rendered  certain  that  the  incision  will  be 
6\ifficiently  high  to  expose  freely  the  head  of  the  femur ;  the  fibres  of 
the  gluteal  muscle  are  separated  longitudinally,  and  the  incision,  pre- 
senting a  curve  with  its  convexity  backwards,  a  dependent  wound  is 
left  fur  the  free  escape  of  the  pus. 

A  knife  is  introduced  at  the  lower  angle  of  the  wound  and  the  peri- 
orteuDi  divided  at  right  angles  with  the  shaft,  over  the  outer  semi-cir- 
cumference of  the  bone,  and  at  a  point  between  the  two  trochanters ; 
the  periosteal  elevator  is  then  introduced,  and  die  periosteum  separated 
from  the  bone  from  this  point  upwards;  the  detachment  of  muscles  in 
the  trochanteric  fossa  being  completed  with  the  knife.  The  head  and 
neck  being  released,  the  thigh  is  slightly  adducted  and  the  bone  is 
divided  with  the  chain  or  finger  saw  horizontally  between  the  trochan- 
ters. The  operation  being  completed,  the  wound  is  filled  with  oakum 
fiatorated  with  the  balsam  of  Peru,  and  the  patient  is  placed  in  Bauer's 
wire-breeches. 

There  are  many  examples,  however,  in  which  the  precise  form, 
position,  and  extent  of  the  incision  will  be  determined  by  the  peculiari- 
ties of  the  individual  case.  In  several  of  the  cases  in  which  I  have 
operated,  a  sinus  has  furnished  the  most  direct  guide  to  the  joint. 

Whatever  mode  of  procedure  is  adopted,  the  incisions  should  be 

bold  and  free,  since  there  are  no  large  arteries,  veins,  or  nerves  in  the 

immediate  vicinity  of  the  parts  to  be  exposed.      The  bleeding  is, 

however,   in  most  cases  abundant,  and   in  some  profuse ;  but  the 

^nrce  of  this  bleeding  is,  in  a  great  measure,  those  spongy,  vascular 

grwinlations  which  line  the  walls  of  the  abscess,  or  the  hypersemie 

structures  immediately  surrounding  the  abscess,  and  it  will  cease  in  a 

^^^  moments  without  the  aid  of  ligatures.      Dinsion  of  the  femur  by 

^®  bone-cutter  is  attended  with  the  danger  of  comminuting  the  lower 

^^  i^maining  moiety  of  bone,  and  for  this  reason  the  saw  ought  always 

^^  be  preferred. 

I^hilipeau,  in  his  memoir  on  resection  of  the  head  of  the  femuy, 
^Hewing  Malgaigne,  recommends  that  in  all  cases  the  trochanter 
^^^jor  should  be  removed  with  the  head  and  neck.  This  is  rendered 
^^iessary  in  their  opinion,  because  the  trochanter  is  very  liable  itself 
^  Ibecome  carious  subsequently,  even  when  it  appeared  sound  at  the 
^•^e  of  the  operation,  and  because  also  it  offers  an  obstacle  to  the  free 
^<5ape  of  pus.  It  is,  however,  equally  important,  according  to  my 
^'^3)erience,  to  warn  the  surgeon  against  too  extensive  destruction  of 
^^«  shaft  of  the  femur,  and  to  remind  him  that  in  children  the  bone 
^^311  often  be  found  preternaturally  soft,  and  vascular  below  the  point 
^t  which  the  section  is  made,  and  the  medullary  tissue  vascular  and 
J^-isorganized  to  a  certain  extent;  but  that  this  condition  does  not 
^J^ply  the  necessity  of  reapplying  the  saw  at  a  lower  point.  Indeed,  it 
^  probable  that  in  some  of  the  cases  which  have  come  under  my  notice 
^liese  pathological  conditions,  indicating  subacute  osteo-myelitis,  have 
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extended  tliroiigh  tlic  wlmle  of  the  shaft.  The  prngnoeis  ia  no  doubt 
tliereby  i-eiidered  iimrc  gra\e,  and  one  might  sei-ioiisly  <meiitiuii  wherher 
it  would  not  have  been  better  for  tlie  patient  if  the  operation  Lad  imt 
been  nndertaken.  oi-  whether  indeed  ainpiitatioii  would  not  iiuve  pwa 
a  better  cliance  of  ro<;overy ;  but  it  will  be  useless  to  attetn|it  to  liuiii 
this  condition  by  farther  excision. 


Excision  at  the  Hip-joint  for  Gunshot  Injuries. — According  to 
the  report  of  the  Surgeon-General,  excision  of  the  hip-joint  forgnn-Bbot 
injuries  had  been  performed  prior  to  the  late  war  16  times.  Of  these 
2  were  successful,  although  in  one  of  the  cases  ampntatiou  sabseqaently 
became  necessary.  During  the  war  66  operations  were  performed,  of 
which  only  6  are  reported  as  halving  recovered,  a  mortality  of  90.9  per 
cent.  Of  33  primary  cases  only  1  recovered.  Of  H'i  intermediary,  2 
recovered.     Of  11  secondary  operations,  3  recovered. 

This  is  not  a  very  encouraging  amount  of  success,  and  yet,  vhsf) 
compared  with  the  results  obtained  in  amputations  at  the  hip-joint,  i' 
may  be  regarded  as  favorable.  By  a  compariBon  of  recorded  faetB,  Dl* 
Otis  thinks  he  has  established,  also,  that  the  mortahty  is  leas  in  exo' 
sions  of  the  hip,  than  when  the  expectant  plan  has  been  porsned.  1 
am  not  prepared  to  deny  the  correctness  of  his  conclusiooB ;  bat  I  see; 
in  the  probable  inaccuracy  of  diagnosis,  in  both  classes  of  cases,  many 
sources  of  error.  Indeed,  in  my  opinion,  the  surgeon  is  still  justifiable 
in  exercising  a  considerable  amount  of  discretion  as  to  the  coarse  to  be 
puisued.  If,  for  example,  he  has  reasons  to  believe  that  the  oonuninii' 
tion  is  not  extensive,  and  the  patient  is  in  a  favorable  condition  u  ta 
health ;  if  be  is  neither  very  fat  nor  very  muscular ;  if  the  limb  can  be 
kept  at  rest,  and  moderate  extension  continuously  applied,  I  believe  an 
attempt  may  be  properly  made  to  save  the  limb  withoot  excision. 


CHAPTER  XX. 

DISEASES  OF  THE  BONES. 

Beotion  1. — Errobs  of  Ndtritio.*. 

BfptrtroptaT,  or  Bnlargement  and  C^owtb  of  Bone.    Syn.,  Hyprntrophli  OmI 

Etjmw.w  of  Bimple  hypertrophy  have  been  observed  in  nearly  all 
the  bonee  of  the  body.  Sometimes  it  in  presented  as  a  congenital 
•flection.  I  have  removed  a  second  toe  from  a  child  ten  years  of  age 
vbich  was  fonr  times  its  natural  size,  all  the  phalanges  being  greatly 
enlt^ed,  and  which  condition  had  existed  from  birth.  In  one  instance 
I'Jpertrophy  of  the  femnr,  with  considerable  lengthening,  ensued  upon 
M  fractare  through  the  lower  epiphysis,  but  in  which  no  displacement 
"f  the  fntgmentfi  ever  occurred.  Usually,  hypertrophy  of  the  tibift 
•lid  fibula,  or  of  other  bonee,  has  ensued  upon  some  chrome  affection 
of  the  adjacent  soft  parts,  such  as  chronic  eczema,  or  elephanbaais 


treatment. — ^Whatever  tends  to  diminish  the  vasciilauti  of  tlie 
^"^cted  parts  may  in  some  measure  correct  the  faulty  and  excessn  e 
,  '•tiition.  The  choice  of  measures  for  the  accomplishment  of  this 
j*'*ication  will  depend  upon  the  circumstances  of  tlie  case,  and  must  be 
*^  to  the  jndgmeut  of  the  surgeon. 
•  ^ixostOBlB,  or  Ciroiunsorlbed  Hypertrophy  will  be  considered 
^   v^nnection  with  tumors. 

Atrophy  of  Bona.    Bya.,  Atrophia  OHiniu,  R.  O. 

-Atrophy  of  bone  may  be  caused  by  disease  and  consequent  decay  of 

^^tion,  by  a  fracture  and  consequent  lesion  of  the  nutritious  artery, 

^^^  by  variona  general  or  constitutional  conditions,  such  for  example 

^^  the  eonditions  wscompanying  old  age  mollities  ossium.  and  rachitis. 
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Bones  in  a  condition  of  atrophy  do  not  necessarily  nor  indeed 
generally  diminish  much  in  bulk,  but  they  become  lighter  and  more 
poi-ous,  the  cortex  being  sometimes  reduced  to  a  thin  shell,  and  the 
<;ancelli  to  a  few  fine  threads,  forming  a  reticulated  tissue  contaimsg 
oil  and  fat  globules. 

The  remedy  for  atrophy  of  the  bones  will  be  suggested  when  the 
eaiiftft  ifl  determined.     In  most  cases  it  is  irremediable. 

Section  2. — Riokbts. 

Syn.,  Raohitis,  R.  O. 

Ilickets  is  a  disease  of  early  life,  and  it  is  quite  probable  that  the 
constitutional  and  predisposing  causes  are  in  most  cases  congenital,  al- 
though its  first  manifestations  are  not  usually  observed  until  betweeD 
the  first  and  second  years,  and  sometimes  not  until  several  years  later 
It  may  be  traced  often  to  a  hereditary  strumous  or  syphilitic  diathesis. 
Not  very  unfrequently,  however,  the  rachitic  child  has  presented 
•during  his  early  infancy  an  eppearance  of  remarkable  health  and 
vigor ;  nevertheless,  the  bony  distortions  are  almost  invariably  immo- 
-diately  preceded  by  symptoms  which  indicate  a  failure  in  health. 
The  usual  prodromes  are  disinclination  to  muscular  exertion,  ino^ 
•dinate  and  capricious  appetite,  an  irregular  state  of  the  bowels,  and  a 
tumid  or  pot-belly. 

The   rachitic  distortions  are  generally  first  observed  in  the  lower 
epiphysis  of  the  tibia  and  of  the  radius,  and  in  the  cranial  bones.    At 
length,  however,  nearly  all  the  bones  of  the  body  become  involved, 
including  the  vertebral  column.     In  the  case  of  the  lower  epiphysis  of 
the  radius  and  of  the  tibia,  the  deformity  is  chiefly  due  to  expansion 
of  their  cartilaginous  extremities,  in  consequence  of  which  a  remarka- 
ble depression  exists  just  above  the  joint,  and  these  children  are  called 
iBometimes  "  double-jointed."      A  similar  node-like  expansion  at  the 
<»rtilaginous  extremities  of  each  of  the  ribs  has  been  called  the 
*^  rachitic  garland."     Either  through  muscular  action,  or  in  oonseqnence 
of  the  pressure  of  the  weight  of  the  body,  the  entire  shafts  of  the 
tibisB  and  fibul»  eventually  become  bent,  forming  curves  outwards 
and  forwards  ;  the  femur  and  the  long  bones  of  the  upper  extremities 
may  bend  in   a  like  manner,  but  in  a  less  degree ;  the  ribs  become 
compressed  laterally,  causing  the  "  pigeon-shaped "  chest,  or,  as  it  is 
sometimes   called,  the  j)eoitc8  carinaium;  the  cranial  bones  develop 
unusually,  although  in  some  cases  there  is  only  a  delay  in  development 
x)f  the  facial  bones,  in  consequence  of  which  the  cranial  bones  are  out 
►of  proportion  ;  they  also,  sometimes,  suffer  a  species  of  atrophy  termed 
"  cranio-tabes."    The  spinal  distortion  may  be  antero-posterior  or  lateralf 
or  it  may  occur  in  botK  directions.    When  it  is  antero-poeterior  it  is  in 
most  cases  readily  distit\a;vi\s\\ed  from  caries  by  tha  extent  and  r^ 
larity  of  the  curve. 

Bones  of  rachitic  patients  also  undergo  other  textural  changes.    The 
periosteum   and  niedv\\\arv  ^^^sue  exhibit  increased  vascularity;  tb' 
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ED-ednllary  cavities  enlarge  at  the  expense  of  their  lamellated  wallB,  anri 
%>eoome  filled  with  a  hrowoish  red  marrow ;  the  sub-periosteal  layei 
\>eoome8  infiltrated  with  an  abundance  of  new  cells  embedded  in  a 
fniikiBti  flaid,  and  Bubeeqaendj  new  depoeits  of  bony  tisaue  in  the 
same  intercellnlar  Btructiires  increase  the  cin^miifereiice  of  the  I)one ; 
the  cartilagiiioue  portions  expand,  especially  as  already  stated,  the 
vartilaginons  epiphyses  of  the  long  bunea ;  and  finally,  when  the  calcare- 
uoB  matter  is  redepoeited,  and  both  bones  and  cartilages  have  roBiinied 
their  rmtiiral  firmness,  the  patient  re- 
mains permanently  dwarfed  and  de- 
formed. 

Although  the  pathological  tthanges 
which  take  place  in  rachitis  bare 
been  thoroughly  studied,  the  imme- 
diate cause  of  these  clianges  is  unde- 
termined. The  statement  made  by 
most  writers,  that  it  is  a  condition  of 
disturbed  nutrition,  afFecting  chiefly 
the  bony  eystetii,  is  the  simple  an- 
nouncement of  a  fact,  but  affords  no 
satisfactory  explanation  of  its  cause. 
It  has  been  suggested  that  the  calca- 
reous elements  undergo  solution  from 
an  excess  of  lactic  acid;  but  the  most 
popular  and  ])erha[is  the  most  plausi- 
ble theoiy  at  jiresent  entertained  by 
pathologists  is,  that  the  disease  is  in 
f ime  way  allied  to  inflammation,  in  short  that  it  is  a  \arit'ty  of  ()eri- 
'■stitis,  ostitis,  or  oKteo- myelitis.  Although  mchitis  never  terniinatcs  in 
suppuration,  the  doctrine  of  inflammation  approaches  more  nearly  to  a 
*"liitioii  of  all  the  phenomena  usually  jiresent  than  any  other  yet 
■^'if^teil. 

Treatmeiit. — Ilvgienie  measures  are  of  the  first  importance.  Pure 
iiir.CKol  bathing,  frictions  and  plenty  of  agreeable  exorciso,  siuli  as  may 
1*  obtained  by  tumbling,  nilliug.  and  rullit-kiiig  u2M)n  a  hanl  mattress, 
<"■  in  some  pniperly  constructed  wheel-crntch.  The  diet  should  be 
I'Uiii  and  nutritious,  including  siirli  !ii'ti<Ofs  as  meat,  eggs,  milk,  ami 
(itl-liver  oil.  Bread,  [x^tatoes,  ami  farinaceous  food  generally  may  be 
^^Iwi,  but  not  too  freely.  Vegetable  and  uiiueral  tonics  arc  sometimes 
"i!*fiil.  Tlie  plK»pliates  and  ciubontites  have  been  recommended  upou 
"-■neiriical  principle*,  but  there  is  very  little  clinical  evidence  that  tliey 
liavecvfr  aided  in  the  restoration  of  the  l>ones  to  their  normal  condi- 
tions. Dr.  McCready's  liict<^].li.bi].liutc8  are  ])r()bably  more  likely 
'"!«  absorbed  into  the  circulaticin  than  any  other  form  of  the  phorv- 
|^iates,.inasumch  as  the  salts  are  held  in  complete  solution  by  the  lactic 
aoid. 
Some  light  supports  are  <«-ciif-inniilly  einiilnyed  with  advantage  t<) 
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rectify  the  deformities  of  tlie  le<rs ;  but  thev  must  not  l>e  >k>  Imrden- 
Bome  lis  to  prevent  tlie  ja-etty  free  use  of  the  liml)s,  and  in  examples  of 
miKlerate  curvature  they  had  better  be  dispensed  with  altogether. 

Foi  the  spinal  distortions,  also,  light  supporting  apparatns,  to  be 
worn  when  the  child  is  walking  about,  is  sometimes  useful ;  but  socb 
apparatus  ought  always  to  be  regarded  as  wholly  secondary  in  itB  rela- 
tions to  other  means  of  treatment,  and  as  liable  to  grave  objections  on 
account  of  the  pressure  which  it  must  necessarily  make  upon  the  pel- 
vic bones,  and  the  embarrassment  which  it  must  cause  to  the  free 
movements  of  the  body.  It  is  in  the  later  stages  of  the  affection  only 
that  spinal  supjK)rtB  are  generally  found  sufficiently  useful  to  wanwit 
their  continuous  employment. 

Section  3.— Molutibs  Ossiuic,  r,o. 

Syn^  Oateomalaoiaj  Malacoateoii. 

This  disease  occurs  only  in  adults,  and  especially  is  it  apt  to  be  met 
with  in  women  while  in  the  puerperal  condition.  It  is  in  most  cases  i 
general  affection,  but  in  some  purely  local,  being  liuiited  to  a  single 
bone.  As  has  been  observed  in  rachitis,  so  also  in  mollities  oesiam, 
there  is  a  deficiency  of  the  earthy  salts ;  but  eventually  in  the  progr60 
of  this  latter  malady  the  organic  textures  also  disappear  or  becomi 
wholly  changed  in  character ;  the  medulla  assumes  the  preponderance, 
and  nothing  may  be  left  but  a  thin,  flexible,  cortical  substance  encksiiig 
a  fluid  or  semi-fluid,  reddish,  gelatinous  mass.  Bachitis  is  an  error  of 
development ;  but  in  osteomalacia  there  is  an  absorption  and  sabstitOr 
tion  of  elements  after  the  organization  is  completed.  In  proportion  tf 
the  removal  of  both  the  earthy  and  organic  elements  is  more  complete 
in  osteomalacia  than  in  rachitis,  the  fragility  of  the  bones  is  usually 
greater.  Virchow  regards  the  disease  as  a  retrograde  converBioB  of 
bone  into  medullary  tissue. 

Osteomalacia   is  almost  constantly  preceded  by  wandering  paio^ 
resembling  very  much  the  pains  which  accompany  muscular  rheums 
tism,  but  much  more  severe  and  persistent  in  tlieir  character;  tb^ 
patient  becomes  feeble  and  emaciated ;  the  bones  yield  to  pressure  aD^ 
bend,  or,  as  more  often  happens,  break  from  the  application  of  moder* 
ate  force ;  the  urine  is  often  loaded  with  phosphates,  and  with  anim^ 
matter  in  a  condition  of  disorganization,  and  finally  death  ensues  from 
exhaustion. 

The  treatment  consists  in  the  employment  of  nutrients  and  toni^ss 
No  specific  remedies  have  as  yet  been  discovered. 

Section  4. — Inflammation  of  the  Periosteum. 

Syn.,  PeriostitiB,  R.  O. 

Infiammation  of  the  penosteum  may  be  traumatic  or  idiopathic ;  I>*^ 
mary  or  secondary ;  circumscribed  or  diffuse ;  simple  or  complicat^^ 
it  may  be  of  a  scrofulous,  syphilitic,  or  rheumatic  character. 
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Primary  Traumatio  Periostitis  is  generally  reparative  in  its  cLar 
Mter,  and  terminates  spontaneously  in  resolution,  or  the  deep,  osteogen- 
etic  layer  of  the  periosteum  suffers  only  that  degree  of  excitation  which 
is  requisite  to  produce  new  bone  or  callus ;  but  in  a  few  exceptional 
cues  the  inflammation  transcends  these  limits  and  causes  a  circum* 
«cribed  subperiosteal  abscess,  which  may  be  followed  by  eccentric 
laminated  exfoliation  of  the  bone. 

There  is,  however,  one  form  of  acnte  periostitis  nearly  allied  to  trau- 
matic periostitis,  inasmuch  as  it  is  often  provoked  by  external  injuries, 
^though  it  is  in  most  cases  remotely  dependent  upon  a  general  dyscra- 
fiia,  which  is  very  prone  to  end  in  diffuse  subperiosteal  abscesses  and 
eccentric  necrosis.    This  variety  may  be  termed  Acute  Diflfuse  Peri- 
os'kitis.    It  occurs  most  frequently  about  the  period  of  puberty,  espe- 
<^^«illy  in  children  of  a  strumous  habit,  more  often  in  boys  than  in 
j^i^ls,  and  in  the  lower  extremities  more  frequently  than  in  the  upper. 
■'-Tiie  spine  of  the  tibia  is  its  favorite  seat.    When  it  attacks  the  femur 
^*X^  lower  half  or  third  of  that  bone  is  generally  preferred. 

The  direct  or  exciting  causes  of  acute  diffuse  periostitis  have  gene- 

^^^ly  been  observed  to  be  external  blows,  eruptive  fevers,  long-con- 

%ned  expoenre  to  cold  and  wet. 

Sjrmptoms  of  Periostitis. — Periostitis  is  not  usually,  at  least  during 

early  stages,  attended  by  discoloration  of  the  skin,  but  the  pain  is 

^^^itense,  deep-seated,  and  liable  to  nocturnal  exacerbations ;  there  is,  in 

^^^any  cases,  little  or  none  of  that  puflSness  which  is  always  present  in 

'^^^llulitis ;  the  swelling  is  limited  to  the  neighborhood  of  the  bone,  and 

^^-hen  suppuration  takes  place,  fluctuation  is  in  like  manner  limited. 

Treatment. — The  treatment  of  primary,  acute,  diflfuse  periostitis 
^jonsists  in  absolute  rest,  in  the  application  of  cold  lotions,  or,  in  case 
this  latter  causes  an  increase  of  the  pain,  in  the  substitution  of  hot  fomen- 
tations or  warm  poultices.  Opiates  may  be  given  fi-ecly,  or  until  the 
pain  is  in  some  measure  subdued.  When,  in  spite  of  these  measures, 
the  inflammation  persists,  free  incisions  ought  to  be  practised,  with  a 
view  of  relieving  the  periosteal  tension. 

Traumatic  periostitis,  as  the  result  of  previous  inflammation  of  the 
medulla  or  of  the  bone,  properly  called  secondary^  is  much  more  grave 
than  that  form  of  the  malady  which  has  just  been  considered.  In  the 
primary  form  the  constitutional  disturbance  is  generally  moderate,  and 
the  resulting  necrosis,  if  necrosis  occure  at  all,  is  usually  limited  to  the 
outer  laminae  of  the  shaft  of  the  bone ;  but  in  the  secondary  form,  in- 
volving perhaps  ostitis  and  medul litis,  the  constitutional  disturbance  is 
great,  the  whole  shaft  may  become  necrosed,  and  even  the  contiguous 
epiphyses  and  articular  surfaces  are  often  seriously  implicated. 

The  treatment  in  these  cases  must  be  sustaining.     Free  incisions, 
with  the  application  of  the  trephine,  are  sometimes  proper  surgical  ex- 
pedients ;  and  in  many  cases  amputation  will  eventually  be  required. 
The  specific  forms  of  periostitis,  dependent  upon  scrofulous,  syphilitic, 
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or  rheumatic  diatheses,  cannot  properly  be  considered  in  this  oonueetioc:< 
It  may  be  i*emarked,  however,  that  in  all  these  forms  the  peiioBteoKr 
manifests  but  little  tendency  to  the  production  of  bone ;  suppuration 
C50mparatively  uiifre<|uent,  especially  in  rheumatic  periostitis,  and  r- 
each  case  the  node-like  swellings  are  remarkably  amenable  to  appi 
priate  constitutional  and  local  treatment. 

Section  5  — Inflammation  of  the  Bone. 

8yn^  OstitiB,  R.  O. ;  Osteitis. 

Ostitis,  in  the  proper  limitation  of  the  term,  is  an  inflammation  ol 
the  bone-corpuscles  and  the  cidcified  intercellular  substance  of  the  os- 
seous tissue.  Bone  tissue  is  among  the  least  vascular  of  all  the  tissue 
of  the  body,  and  but  scantily  supplied  with  corpuscular  elements ;  con- 
sequently its  liability  to  inflammation,  as  compared  with  other  tissues, 
is  inconsiderable.  Oilier  maintains  that  inflammation  never  afiFects  pri- 
marily the  bone-cells  proper,  but  that  its  first  invasions  are  always  upon 
the  marrow-cells,  the  inner  or  osteogenetic  layer  of  the  periosteum,  and 
upon  the  contents  of  the  Haversian  canals.  Oilier  is  probably  correct, 
but  it  does  not  follow  that  we  are  to  deny  the  existence  of  primary  os- 
titis as  distinguished  from  periostitis  and  medullitis.  Tlie  facts  in  re- 
gard to  the  occurrence  of  ostitis  may  be  stated  as  follows: — First,  pri- 
mary acute  ostitis,  and  especially  that  wliich  is  of  traumatic  origin,  is 
exceedingly  rare,  and  in  addition  to  the  reasons  which  have  been  as- 
signed for  this  infrequency,  namely,  the  low  vascularity  of  bone  tissue 
and  the  j)aucity  of  its  corpuscular  elements,  there  may  be  added  the 
negative  consideration  of  the  high  vascularity  and  richness  in  cell  struc- 
ture of  the  medulla  and  the  periosteum,  in  consequence  of  which  tliese 
structures  sj^eedily  inflame,  so  that  an  injury  capable  of  causing  in- 
flammation of  the  bone  tissue  must  almost  necessarily  be  anticipated 
by  inflammation  of  the  medulla  and  periosteum,  which,  it  is  to  be  pre- 
sumed, have  suffered  injury  at  the  same  moment,  and  generally  in  an 
equal  degree:  Second,  primary  chronic  ostitis  is  more  frequent  than 
acute ;  inasninch  as  it  is  more  often  dependent  in  some  measure  upon 
constitutional  causes  which,  as  is  well  known,  are  capable  of  determin- 
ing specifically  the  location  of  morbid  actions.  This  form  of  ostitis  is^ 
however,  much  less  frequent  than  j)eriostitis  or  medullitis:  Third, 
primary  ostitis,  whether  acute  or  chronic,  generally  induces,  secondarily, 
periostitis  and  medullitis;  but  in  a  few  examples  tlie  ostitis  is  exclusive, 
and  limited  during  its  progress  and  up  to  the  ])eriod  of  its  termination. 
Lidell  has  given  an  example  of  limited  traumatic  chronic  ostitis,*  aD<t 

*  On  the  Wininclji  of  the  Blood-vcM fifty  Secondary  Traumatic  Lesions  of  Bons^  and  Py€s- 
mia.  By  John  A.  Lidell,  A.M.,  M.D.,  13.  S.  Sanitary  Commi&sion  Memoin,  Suigical^ 
?ol.  1.     Published  by  Hurd  &  Houghton,  Cambridge,  1870. 
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L     li&ve  met  with  several  examples  in  private  practice :    Fonrth,  se« 
csoxidary  ostitis  is  not  nnfrequent ;  but  in  these  examples  the  precedent 
xnednllitis  or  periostitis  does  not  cease  on  the  occurrence  of  ostitis,  sr 
it  must  be  more  properly  designated  osteo-periosteo-medullitis. 
Inflammation  of  the  bone  tissue,  according  to  Lidell,  causes,  in  most 
first,  an  induration  or  an  increase  in  its  density,  and  at  the  same 
time  minute  red  spots  are  observed  in  the  substance  and  upon  the  ex- 
terior of  the  bone  ;  subsequently,  in  the  progress  of  the  inflammation 
the  bone  becomes  porous  in  consequence  of  the  enlargement  of  the  Ha- 
versian canals  and  of  the  stellate  bone-cells ;  while  at  the  same  moment 
the  intercellular  bony  structure,  receiving  additional  calcareous  deposits, 
becomes  more  dense  and  even  ebumated.     Usually,  also,  the  entire  di- 
axneter  of  the  bone  imdergoes  some  enlargement,  the  increase  in  size 
being  at  the  expense  of  both  the  periosteal  and  medullary  surfaces* 
Sometimes  it  is  also  perceptibly  increased  in  length.     In  short,  then,, 
tn^ne  suffering  under  an  inflammation  which  does  not  cause  strangula- 
tion and  necrosis,  or  caries,  but  in  which  the  action  of  inflammation 
i3aay  be  regarded  as  reparative,  causes  induration,  osteo-porosis,  and  hy- 
pertrophy. 

In  some  cases  the  absorption  or  hietamorphosis  of  the  osseous  ele- 
ments composing  the  walls  of  the  Haversian  canals  and  of  the  bone-cells,, 
^th  the  intermediate  osseous  structure,  load  to  tlie  formation  of  enor- 
'nons  canals  and,  bone  cysts  ;  the  latter  usually  containing  medullized 
l^one-tissue  in  a  fluid  state.  Examples  of  ostitis  are  frequently  met 
^th  in  which  the  porosity  is  very  general  and  pretty  uniformly  diffused^ 
l^ing  much  in  excess  of  the  induration,  the  bone  being  actually  lighter^ 
*i^d  presenting  a  worm-eaten  appearance ;  while  on  the  other  hand  the 
widuration  may  be  greatly  in  excess,  the  bone-cells  and  tlie  Haversian 
canals  being:  diminished  in  size  or  actually  obliterated. 

Inflammation  of  the  bone  may  exceed  the  limits  assigned  to  repara- 
tive action,  or  it  may  be  retrogressive  in  its  character,  and  the  bone  tis- 
ane, undergoing  first  a  transformation  into  granulation  tissue  and  then 
into  pus,  may  cause  the  formation  of  an  abscf'ss.  This  process  is  essen- 
tially tlie  same  as  that  hereafter  to  be  described,  called  caries. 

Finally,  ostitis  may  cause  such  a  degi-ee  of  obstruction  in  the  nutrient 
channels  as  to  cause  necrosis,  or  death  of  the  bone. 

Symptonis  of  Inflammation  of  the  Bone. — Ostitis  is  characterized 
by  deep-seated,  well-localized  tensive  ])ains,  which  are  usually  aggra- 
vated at  night ;  by  tenderness  over  the  affected  part,  and,  when  it  has 
c-ontihued  some  time,  by  the  gradual,  but  not  distinctly  circumscribed 
enlargement  of  the  bone.  In  this  latter  circumstance  it  differs  essen- 
tially from  periostitis.  The  constitutional  symptoms  are  generally  more 
intense  than  in  cases  of  periostitis,  and  less  intense  than  in  cases  of 
OBteo-mj  eiitis.  Uncomplicated  ostitis  seldom  causes  death  except  by 
the  supervention  of  pyaemia,  an  event  which  is  nuich  less  apr  to  «x;cu* 
in  connection  with  ostitis  than  with  osteo-myelitis. 
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Treatment. — In  acute  ostitis  blood-letting,  cathartics,  and  dioretiei 
mre  sometimes  demanded.  Best  and  cooling  lotions  constitute  the  mos( 
important  local  measures. 

In  chronic  ostitis  iodine  in  some  of  its  forms,  given  internally,  maj 
|)rovc  useful.  As  local  applications,  the  tincture  of  iodine  and  vesicanti 
arc  entitled  tc<  the  most  confidence.  Deep  periosteal  incisions  some- 
times abate  thi)  severity  of  the  pains  in  both  varieties,  bat  they  are  not 
alone  competent  to  establish  a  cure. 

When  pus  forms  it  sliould  be  freely  evacuated  by  the  aid  of  the  tre- 
phine, and  the  pyogenic  membrane  lining  the  walls  of  the  abscess 
should  be  destroyed.  Long-continued  localized  inflammation  of  a  bone, 
especially  when  seated  in  an  epiphysis,  and  when  attended  with  un- 
remitting pain,  warrants  a  suspicion  that  pus  has  formed,  and  justifies 
the  application  of  the  trephine ;  indeed,  examples  are  not  un&eqnent 
in  which  the  application  of  the  trephine  has  given  relief  although  no 
pus  has  been  evacuated. 

Sbotion  6. — Inflammation  of  the  Medullaby  Tissue  of  the  Bonb. 

Syiu,  Osteo-myelitia,  R,  O.  j  ZIndoBtitii }  MeduUitii. 

Osteo-myelitis  is  the  name  usually  applied  by  modem  writers  to  in 
flammation  of  the  medullary  tissue  of  the  bone.  The  term  refers  not 
to  infiammation  of  the  marrow  and  bone,  but  properly  to  the  osteal 
marrow  as  distinguished  from  the  spinal  marrow.  It  is  nevertheless 
true  tiiat  osteo-myelitis  seldom  or  never  occurs  without  compromising 
the  bone  also  in  the  inflammatory  action. 

Osteo-myelitis  may  be  acute  or  chronic.  Writers  also  speak  of 
diffuse  and  circumscribed  osteo-myelitis.  Acute  osteo-myelitis  is  in 
general  diffuse  and  suppurative ;  while  chronic  osteo-myelitis  is  more 
often  circumscribed,  and  is  less  prone  to  result  in  suppuration. 

The  causes  of  osteo-myelitis  are  general,  or  those  which  affect  the 
general  system,  and  local.  Among  the  general  or  systemic  causes  may 
be  enumerated  as  first,  in  point  of  importance,  an  unsound  state  of 
health.  Persons  who  are  of  a  strumous  habit,  or  who  possess  a  lym- 
phatic temperament,  those  who  are  laboring  under  a  syphilitic  or  can- 
cerous cachexia,  or  whose  blood  is  impoverished  by  innutritions  diet, 
who  have  become  drained  by  long-continued  discharges  of  pus,  or  the 
vigor  of  whose  systems  have  been  impaired  by  excessive  fatigue,  by 
long  marches,  and  by  lal)or  in  the  trenches,  whose  blood  is  vitiated  by 
the  impure  air  of  hospitals,  or  of  overcrowded  rooms,  are  especially 
liable. 

It  is  more  comn^m  in  males  than  in  females ;  and  children  are  espe- 
cially and  pre-eminently  the  subjects  of  osteo-myelitis. 

A  few  rare  exam])les  have  been  recorded  of  what  might  be  termed 
idiopathic  osteo-myelitis,  for  the  existence  of  which  no  local  or  oonsti- 
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tntional  cause  could  be  assigned.     It  has  been  known  also  to  supervene 
upon  an  idiopathic  fever. 

The  local  or  special  causes  may  in  general  bo  said  to  be  traumatic, 
iuasinuch  as  osteo-myelitis,  when  dependent  upon  a  local  cause,  is 
almost  invariably  the  result  of  some  injur)'  inflicted  upon  the  bone, 
such,  for  example,  as  a  simple  contusion,  a  fracture,  simple  or  com- 
pound, the  application  of  the  saw  in  amputation  or  in  resection,  etc. 
It  may  be  caused,  also,  by  the  hxigment  of  a  foreign  body,  such  as  a 
bullet  or  other  substance  in  the  meduUaiy  (ranal. 

S3niiptoins  of  Osteo-myelitis. — According  to  Lidell,  tlio  pain  in 
acute  non-traumatic  inflammation  of  the  marrow  precedes  all  other 
phenomena.  It  is  intense  and  unremitting  both  night  and  day,  and 
progressively  increases  in  severity  until  relieved  by  the  escape  of  pus. 
Generally  the  pain  is  well  localized,  l)ut  in  some  cases  it  is  diffused. 
Chawaignac  speaks  of  the  pain,  also,  as  peculiar,  the  patient  almost 
always  comparing  it  to  the  sensations  caused  by  a  fracture,  so  that 
whenever  he  is  moved  he  cries  out,  "  You  are  breaking  my  leg.''  There 
is  generally  a  slight  discoloration  of  the  integument,  and  n)()derate 
<*levation  of  suj)erttcial  temi>erature,  with  marked  tenderness  upon 
pressure.  One  of  the  most  characteristic  symptoms,  however,  is  the 
jHiffy  or  edematous  swelling,  resembling  somewhat  the  swelling  of 
<>rdiuary  cedema,  but  which  differs  in  this  regard,  that  it  terminates  by 
an  abrupt  margin.  This  abrupt  margin,  it  has  also  been  ascertained, 
generally  indicates  the  limits  of  the  osteo-myelitis.  Lidell  speaks  of  it 
a»  having  been  especially  observed  in  the  non-tmumatic  varieties,  but 
I  have  l>een  able  hi  this  way  to  diagnosticate  a  case  of  chronic  trauma- 
tic medullitis,  and  to  define  its  exact  limitations. 

Chassaignac  has  made  the  observation,  also,  that  the  i)U8  discharged 
f^^ni  a  deep  abscess  overlying  osteo-myelitis  contains  an  admixture  of 
free  oil.  The  same  has  been  noticed,  also,  in  sub-periosteal  abscesses, 
l»»t  not  in  abscesses  the  result  of  simple  cellulitis. 

The  trauniatic  fever  accompanying  acute  osteo-myelitis  is  of  an 
irritative  character,  and  usually  of  a  low  type;  the  nervous  system 
i>  early  disturbed,  and  delirium  is  a  frequent  attendant. 

^Vheii,  after  amputation,  the  exposed  en<l  of  the  bone  becomes 
affected  with  medullitis,  the  patient  (•(.injilaiiis  (»f  pain  in  the  bone; 
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the  Boft  parts  swell  and  sonu*times  aj)pear  puffy  ;  the  secretions  are  less 
healthy,  being  more  thin  and  serous  in  quality  and    diminished   in 
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qnantitj ;  the  flaps  of  the  stump  open  and  retract,  and  the  medulla  £ 
seen  swollen  and  protruding  from  the  medullary  canal,  at  first  of  9 
reddish  or  dark  brown  color,  and  subsequently  dotted  with  suppurating 
points,  or  it  sloughs  and  falls  away  in  mass,  giving  out  always  a  very 
fetid  odor. 

"  Suppurative  osteo-myelitis "  is  not  a  distinct  form  of  inflamma- 
tion of  the  medulla,  but  only  represents  a  later  stage  in  the  progress  of 
the  disease.  The  medullary  tissue,  previously  camified  by  the  inflam- 
matory process,  now  undergoes  a  transformation  into  pus-corpuscles 
and  liquor  puris. 

The  principal  pathological  changes  which  take  place  in  the  medulla, 
the  bone  itself,  and  tlie  parts  adjacent,  as  a  consequence  of  osteo-myelitis, 
may  be  briefly  stated  as  follows  : — Carnification  or  hepatization  of  the 
marrow,  suppuration  and  gangrene  of  the  same,  central  necrosis,  and 
sometimes  necrosis  in  totality ;  it  may  also  lead  to  caries,  osteo- 
porosis, pyarthrosis,  or  suppuration  within  the  adjacent  articular 
capsules ;  extending  beyond  the  limits  of  the  bone  primarily  attacked, 
it  may  invade  adjacent  or  contiguous  bones,  or  several  bones  may  be 
affected*  simultaneously ;  new  bony  growths,  termed  endostosesy  may 
be  developed  within  the  medullary  canal  by  direct  transformation  of 
the  medullary  into  osseous  tissue.  The  periosteum  may,  at  the  same 
time,  be  stimulated  to  undue  osteogenesis,  and  new  laminsB  of  bone 
be  arranged  upon  the  periphery ;  a  phenomenon  tertned  periostosis. 

Lidell  declares  that  in  an  analysis  of  fifty-one  cases  of  osteo-myelitis 
observed  by  him,  seven  had  thrombosis  ;  and  he  is  of  opinion  that  the 
obstruction  of  the  veins  caused  by  thrombi  is  the  occasion  of  tliat  dif- 
fused bleeding  of  the  granulations  called  parenchymatous  hcsmorrhage^ 
which  is  sometimes  observed  in  connection  w^ith  osteo-myelitis. 

PysBinia  may  properly  be  considered  as  one  of  the  natural  sequences 
of  osteo-myelitis,  inasmuch  as  in  a  very  large  proportion  of  the  cases 
which  terminate  fatally  pyaemia  is  present.  It  is  quite  probable,  how- 
ever, that  in  an  equally  large  proportion  of  the  cases  which  terminate 
favorably  it  is  never  present.  The  relations  of  pyaemia  to  osteo-mye- 
litis are  rendered  more  obvious  by  the  fact  that  pyaemia  is  almost 

unknown  except  in  connection  with  suppurative  inflammations  of  the 
bones. 

The  symptoms  which  denote  the  existence  of  pyaemia  are  chills, 
occurrin<i^  with  no  marked  regularity,  followed  l)y  pmfuse  perspiration, 
great  and  increasing  prostration,  nausea  and  vomiting,  delirium,  a 
bronzed  or  yellowish  color  of  the  skin,  and  a  peculiar  sweet,  mawkish 
odor  of  the  breath,  compared  sometimes  to  the  odor  of  treacle.  This 
latter  symptom  has  sometimes  been  considered  especially  diagnostic : 
but  I  observe  that  it  is  sometimes  absent  in  well-marked  examples  of 
pyaiinia,  and  that  it  is  occasionally  present  where  pyaemia  does  not 
exist,  but  only  a  condition  of  extreme  exhaustion  from  anaemia. 

The  specific  causes  and  the  precise  i)atliological  character  of  pyaemia 
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tte  not  yet  fully  determined.  There  is  much  probability,  however^ 
that  it  is  a  variety  of  septicsemia,  and  that  it  is  induced  by  the  recep- 
tion into  the  system  from  the  suppurating  depots,  of  certain  septic 
elements,  or  of  elements  which  have  undergone  a  gangrenous  or  possibly 
only  a  suppurative  degeneration. 

Dr.  Woodward,  by  a  series  of  careful  observations,  has  shown  that 
diffuse  gangrene  of  the  marrow  is  a  very  common  coincident  with 
pyffiinia ;  and  from  this  fact,  in  connection  with  others,  he  infers  that,  at 
least,  in  an  important  and  frequent  group  of  cases  the  putrefactive 
changes  going  on  in  the  marrow  are  communicated  through  the  coag- 
ulated blood  of  the  veins,  not  by  absorption  but  by  direct  continuity! 

lidell  pi*ef  ers  to  consider  pyaemia  as  a  species  of  septicaemia,  or  blood- 
poisoning,  clinically  distinct  from  septicaemia  arising  from  dissection 
wounds,  senile  gangrene,  hospital  gangrene,  etc.,  but  to  be  arranged 
under  the  same  genus.  The  remarkable  absorbent  powers  of  the  mar- 
row was  shown  by  the  experiments  of  Oilier ;  and  to  account  for  the 
frequency  of  this  variety  of  septicaemia  in  connection  with  osteo-mye- 
litis,  we  have  only  to  recall  the  readiness  with  which  the  marrow  takes 
on  the  suppurative  action,  its  liability  to  f aither  degenerative  changes,, 
and  the  remarkable  absorbent  activity  of  the  interior  of  the  bone ; 
but  in  order  to  explain  the  peculiar  phenomena  which  this  species  of 
septic  intoxication  presents,  we  must  assume,  also,  that  the  septic 
niaterials  generated  by  suppurating,  or  gangrenous  marrow  are  also 
peculiar,  and  in  some  sense  specific. 

Treatment  of  Osteo-myelitis. — The  experience  of  army  surgeons 
has  sufficiently  shown  that  among  the  most  fruitful  sources  of  osteo- 
myelitis and  pyaemia  must  be  enumerated  imperfect  hygiene.     Im- 
proved hygiene  constitutes,  therefore,  an  essential  part  of  the  treat- 
ment.   The  patient  must  be  removed  from  infected  air;  and  in  the 
field  this  is  in  no  way  so  well  accomplished  as  by  removal  to  a  tent.   In. 
private  houses  the  windows  should,  at  most  seasons  of  the  year,  be  kept 
^^nstantly  open;  the  dressings  should  be  taken  away  often,  and  the 
''^oand  thoroughly  disinfected  with  carbolic  acid  s<)lutions  or  with  the 
chlorides;  the  diet  should  be  nutritious.      Tonics   are  generally  de- 
''^iided,  and  stimulants   may  be  employed  at  the  discretion  of  the 
^^iJ'geon.     Of  the  tonics,  I  have  found  quinine  the  most  useful,  given  in 
^*^8ea  of  about  two  grains  every  four  or  six  houi-s. 

^Vlien  pyiemic  symptoms  supervene,  quinine  may  be  given  with 
*4 vantage  in  much  larger  doses.  I  have  recently  seen  a  case  of 
Pyemia  supervening  upon  an  injury  of  the  skull,  brought  to  a  success- 
^1  issue  by  fiftxjcn-grain  doses  of  quinine  given  every  six  hours  for  a 
t^riod  of  two  da  vs. 

Afl  topical  applications  in  some  of  the  most  acute  forms  of  the 
*^lady,  ice  has  proved  very  efficient.  For  this  purpose  we  have 
Employed  of  late,  at  the  Belle\^ie  Ilospital,  small  India-rubber  bags 
famiBhed  with  stop-cocks.     If  the  application  of  ice  causes  pain,  or 
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rigors,  it  must  be  discontinued,  and  hot-water  or  water  of  a  temperature^ 
more  agreeable  to  the  patient  must  be  substituted. 

Free  incisions,  made  with  the  view  of  relieving  the  tension  of  &g 
periosteum  and  of  the  more  superficial  tissues,  is  sometimes  practised 
with  advantage  ;  but  such  incisions  are  always  liable  to  the  objection  of 
increasing  the  extent  of  the  suppurating  surface,  and  must  be  resorted 
to  only  in  rare  and  exceptional  cases. 

If  the  interior  of  the  bone  is  not  already  laid  open,  and  we  have  rea- 
sons to  suspect  the  imprisonment  of  pus  or  of  gangrenous  materials,  the 
trephine  should  be  promptly  applied. 

Excision  offers  no  resource  in  acute  osteo-myelitis ;  but  amputation  ia 
occasionally  successful,  and  even  when  made  after  the  supervention  of 
pysemia,  a  certain  number  of  recoveries  have  been  reported.  As  a  rule, 
however,  amputation  at  this  period  only  precipitates  the  fatal  event; 
and  we  cannot,  therefore,  urge  its  performance  except  in  the  earlier 
periods  of  the  progress  of  the  maladj'.  At  any  period  of  time  amputa- 
tion must  be  regarded  as  an  uncertain  and  doubtful  remedy.  If  this 
measure  is  decided  upon,  the  section  of  tlie  bone  must  be  made  fairly 
above  the  point  of  inflammatory  lesion ;  and  in  the  case  of  acute  diffuse 
osteo-myelitis  this  condition  can  only  be  fulfilled  by  amputating  at  or 
above  the  nearest  articulation  in  the  direction  toward  the  body. 

Chronic,  or  subacute  osteo-myelitis  demands  such  modifications  of 
treatment  as  are  found  necessary  in  similar  grades  of  inflammation  oc- 
curring in  the  soft  parts.  The  iodide  .of  potassium  given  internally, 
and  the  tincture  of  iodine  applied  externally,  have  been  found  service- 
able. When  a  circumscribed  abscess  forms,  as  most  frequently  hap- 
pens in  the  epiphyses  of  the  long  bones,  and  especially  in  the  lower 
end  of  the  tibia,  it  must  be  evacuated  by  the  trephine. 

Both  amputation  and  excision  may  be  considered  valuable  sui-gical 
expedients  in  the  chronic  and  more  circumscribed  forms  of  osteo-mye- 
litis. 

The  rule  in  regard  to  the  point  of  amputation  which  has  been  estab- 
lished for  acute,  and  acute  diffuse  osteo-myelitis,  namely,  that  we  must 
not  amputate  in  the  continuity  of  the  affected  bone,  does  not  apply  so 
rigidly  to  chronic,  and  chronic  circumscribed  osteo-myelitis.  Two 
examples  have  recently  occurred  in  my  own  practice  which  confirm  the 
propriety  of  these  exceptions. 

Caries. 

Caries,  like  sclerosis  or  consolidation  of  bone-tissue,  is  a  result  of 
ostitis ;  but  in  the  case  of  caries  the  inflammatory  action  is  degenerative, 
and  in  the  case  of  sclerosis  it  is  re[)arative  or  foi-mativc.  Caries  is  most 
commonly  observed  in  the  small  and  spongy  bones,  and  next  in  point 
of  frequency  in  the  epiphyses  of  the  long  bones.  It  is  seldom  seen  in 
the  diaphyses  or  in  the  lamellated  structure  of  the  long  bones.     The 
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eiceptiona]  examples  have  been  observed  by  me  moet  frequently  in  the 
upper  third  of  the  shaft  of  the  tibia. 

When  ostitis  causes  caries,  the  porosity  increases  under  the  inflamma- 
tory action,  and  the  bone  structure  becomes  soft,  so  that  it  can  be 
readily  cut  with  the  knife.    Sclerosis  often  attends  caries,  but  it  is  lim- 
ited to  the  outer  margin  or  periphery  of  the  inflamed  structure,  and  in 
this  direction  there  are  frequently  observed  upon  the  surface  nodular 
deposits  of  bone,  but  these  are  usually  derived  chiefly  from  the  osteo- 
genetic  layers  of  the  periosteum.    As  the  degenerative  inflammatory 
action  progresses,  the  bone-tissue  changes  its  structure,  becoming  con 
verted  into  granulation  tissue,  or  the  bone-corpuscles  may  perish,  leav- 
ing a  fatty  residuum.    The  granulation  tissue,  when  formed,  may  con- 
tinue to  proliferate  so  that  it  presses  out  in  every  direction  wherever  a 
t^mentary  outlet  permits  its  escape;  or,  the  retrograde  action  contin- 
uing, it  may  be  converted  into  pus. 

Occasionally  the  degenerative  action  is  unusually  rapid,  and  the  ostein 
Or  animal  matter  being  destroyed  before  the  bone-corpuscles  have  un- 
dergone the  granulation  metamorphosis,  minute  bony  masses,  become 
separated  and  hang  by  the  granulations  or  fall  away  with  the  pus,  giv- 
ing to  the  secretions  a  gritty  feel.  This  condition  has  been  called 
Caries  Neorotica. 

Treatment. — In  the  specific  forms  of  caries,  such  as  the  scrofulous, 
and  Bj'philitic,  constitutional  remedies  are  of  the  first  importance.  The 
same  is  true,  also,  of  many  cases  of  caries  which  are  not  specific,  but  in 
which  the  general  system  is  affected  with  a  dyscrasia,  or  the  powers  of 
repair  are  greatly  weakened. 

The  local  remedies  ai*e : — First,  excision  of  the  carious  and  softened 
bone  by  the  gouge,  the  chisel,  the  knife,  or  the  saw.    Where  the  ostitis 
IB  well  localized,  and  limited  to  a  small  portion  of  the  bone,  especially 
when  its  existence  is  in  no  way  dependent  upon  a  constitutional  dys- 
crasia, this  method  is  often  successful ;  but  when  these  measures  are 
adopted,  one  absolute  condition  of  success  is,  that  all  of  the  inflamed 
tad  softened  tissue  shall  be  removed.    When  joints  are  involved,  exci- 
tion  or  amputation  has  to  be  practised.    Second,  the  destruction  of  the 
Carious  and  inflamed  bone  by  actual  cautery.    This  method  was  prac- 
tified  very  much  by  the  older  surgeons ;  but,  probably  without  suflS- 
^ent  reason,  it  has  of  late  gone  into  disuse.     Third,  solution  of  the 
Boftened  and  disintegrating  bone  by  the  mineral  and  vegetable  acids. 
For  this  purpose  I  have  seen  solutions  of  nitric  and  sulphuric  acids 
^sed  with  excellent  results.    Of  late  citric  acid  has  been  recommended ; 
uid,  as  lactic  acid  is  one  of  the  best  solvents  of  the  phosphates  which 
we  possess,  1  presume  that  equally  good  results  might  be  obtained  from 
Ub  Qsealsa 
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NeoroaiB. 

Necroeis,  or  the  death  of  bone,  is  almost  invariably  a  result  of  inflam- 
mation. Lidell  relates  some  cases,  however,  in  which  the  death  was 
caused  immediately  by  the  concussiye  effects  of  gunshot  projectiles. 
Ordinarily,  the  simple  removal  of  a  limited  portion  of  the  periostenm 
or  of  the  medullary  tissue  does  not  cause  necrosis. 

M.  Gerdy  denies  that  inflammation  of  the  bone  ever  causes  necrosis. 
Primary  and  exclusive  ostitis  is  probably  an  unfrequent  cause  of 
necrosis;  but  secondary  ostitis,  or  ostitis  consecutive  upon  perioBtids 
and  medullitis,  is  thought  by  Lidell  to  be  the  most  constant  cause  of 
necrosis.  He  states,  moreover,  that  in  his  opinion  when  osteo-myelids 
or  periostitis  occasions  necrosis,  it  does  so  chiefly  by  inducing  ostitis. 

Primarily,  inflammation  of  the  marrow  tissue  is  the  most  frequent 
cause  of  necrosis,  because  first,  the  marrow  tissue  is  eminently  liable  to 
inflammation  ;  and  second,  because  the  bone  tissue  receives  its  principal 
supply  of  blood  from  the  medullary  tissue  ;  but  this  supply  is  distribut- 
ed mainly  to  the  inner  laminsa  of  the  bone,  consequently  death  of  the 
bone  from  medullitis  is  usually  concentric  or  centraL 

Inflammation  of  the  periosteum  is  the  second  most  important  cause 
of  necrosis.  The  periosteum,  however,  furnishes  a  more  limited  supply 
of  blood  than  the  medullary  tissue,  and  its  vessels  penetrate  less  deeply ; 
consequently  the  necrosis  caused  by  periostitis  is  eccentric  or  periph- 
eral, and  limited.  The  sequestrum  is  usually  presented  in  the  form  of 
thin  scales  or  laminae. 

Inflammation  of  the  bone  itself,  that  is,  ostitis,  whether  it  be  primary 
or  secondary,  whether  limited  to  the  bone  or  involving  also  the  perios- 
ttjum  and  medulla,  causes  death  in  totality,  or  throughout  the  entire 
tliickness  of  the  shaft. 

Inflammation  causes  death  in  bone  by  strangulation,  or  by  the  inter- 
ruption which  it  occasions  to  vascular  supply ;  necrosis  resembling  in 
this  regard  gangrene  of  the  soft  parts  caused  by  inflammation.  Like 
gangrene,  also,  it  may  be  dry  or  moist ;  but  while  in  the  case  of  the  soft 
parts  dry  gangrene  is  the  exception  and  moist  gangrene  the  rule,  the 
reverse  is  true  of  necrosis.  The  large  majority  of  examples  of  necrosis 
correspond  to  that  condition  in  the  soft  parts  which  we  term  dry  gan- 
grene ;  the  bone  is  deprived  of  blood,  and  it  is  consequently,  unless  ex- 
posed to  the  air,  dry,  hard,  white,  or  yellowish-white  in  color,  sonorous 
when  struck,  and,  as  compared  with  moist  necrosis,  it  is  inodorous. 

Lidell  has  particularly  described  the  moist  or  mephitio  variety  of 
necrosis,  which  he  has  never  seen  occur  except  in  connection  with 
pyaemia.  The  dead  bone  is,  under  these  circumstances,  "  moist,  more  or 
less  softened. in  consistence,  of  a  dirty  gray,  dirty  pale-green,  or  dirty 
greenish-brown  color,  and  it  exhales  the  intolerably  offensive  odor  of 
rotting  bone.'' 
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Sj)Oiitaneoiis  iiecrosiB  of  the  long  bones  occurs  most  frequently  be- 
eeu  the  eiglitli  and  twentieth  years  of  life,  and  more  frequently  in 

Fig.  188. 
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68  than  in  females;  while  advancing  age  appears  to  favor  the  occur- 
eo  of  caries.  The  bones  most  liable  to  necrosis  are  the  tibia,  femur, 
humerus.  The  tibia  is  generally  attacked  by  superficial  necrosis 
igthe  spine,  and  by  concentric  necrosis  through  the  central  jx)rtion8 
he  shaft.  In  the  femur  it  is  the  lower  third  which  is  usually 
eted,  and  in  tlie  humerus  the  upper  third. 

Necrosis  of  the  shaft  of  a  long  bone  seldom  extends  beyond  the  point 
imetion  of  the  epiphysis  with  the  diaphysis. 

Jinular  necixjeis  often  ensues  ui>on  amputations,  in  consequence 
he  injury  done  to  the  bone  and  to  the  medullary  tissue  by  the  ac- 
of  the  saw,  especially  when  the  section  is  made  tlirough  the  com- 
i  cancellous  structure  of  the  shafts  of  the  long  bones. 
tooess  of  Separation  and  Exfoliation  of  the  Dead  Bone,  or 
uestrum. — A  sequestrum  is  a  portion  of  bone  separated  from  the 
II  body,  but,  as  Oilier  has  coiTcctly  stated,  not  necessarily  entirely 
1  or  completely  detached.  The  separation  is  completed  when  noth- 
Init  granulati<»n  tissue  remains  between  the  bony  fragments ;  but 
iiliall  often  observe  that  tliis  interposed  granulation  tissue  is  finnly 
erent  not  only  to  the  main  fragment,  but  also  to  the  sequestrum  by  a 
ougation  of  the  granulations  into  the  numerous  small  and  irregular 
ressions  which  exist  upon  its  surface.  If  we  forcibly  separate  the 
lestmm  from  its  bed  of  granulations,  it  will  l)e  followed  by  a  copious 
lorrhage.  This  I  have  particularly  observed  after  the  removal  of 
e  suj)erficial  necroses  of  the  skull.  A  more  careful  inspection  of 
sequestrum  will  now  deihonstrate  that  the  vessels  of  the  granula- 
i  were  pnjlonged  into  the  substance  of  the  sequestrum,  penetrating 
every  direction,  and  that  conse(iuently  it  had  not  ceased  to  live: 
'ed  it  is  evident  that  in  consequen(te  of  this  remaining  circulation 
vitality,  it  was  gradually  being  reduced  in  weight  and  size  by  a 
1  metamoqJiosis,  the  bone  tissue  undergoing  a  change  into  granula- 
ti88ue  and  into  i>us.  Dead  bone,  or  bone  comi>letely  exfoliated, 
jrgoes  no  such  changes.  The  separation  and  final  exfoliation  of 
seqnestnim  is  therefore  eflfec^ted  by  a  vital  but  degenerative  process 
;h  cfommences  usually  u])on  the  surface,  forming,  at  fii-st,  a  supei-fi- 
furn>w  filled  with  gramilations:  this  furrow  deepens  into  a  chasm, 
finally  the  sequestrum  is  at  every  point  separated  from  the  main 
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before  oomplete  and  epontaneous  separation  has  taken  place  is  almost 
inevitably  followed  by  additional  necrosis. 

The  process  of  separation  is  slower  when  necrosis  afiPects  the  lamella- 
ted  dssne  of  the  long  bones  than  when  it  affects  the  epiphyses.    It  is 
slower  also  in  adults  than  in  children,  in  the  lower  extremities  than  in 
the  upper.    In  the  bones  of  the  face  it  is  especially  rapid.    I  have 
obiervedy  also,  that  syphilitic  necrosis  is  remarkably  tardy  in  the  process 
of  aeparation.    It  will  not  alter  the  practice,  however,  that  the  separa- 
tion is  delayed.     We  have  only  to  wait  patiently,  sustaining  the  patient 
by  appropriate  treatment  as  well  as  we  can,  until  the  process  is  accom- 
plished. 

In  case  the  sequestrum,  after  separation,  is  found  to  be  imprisoned  by 
an  inTolucmm,  its  removal  must  be  effected  by  the  trephine,  or  with  the 
trephine  aided  by  the  chisel  and  mallet.  It  may  be  well  to  remind  the 
young  surgeon  again  that  the  separation  of  a  sequestrum  is  often  com- 
pleted long  before  it  can  be  made  to  move  under  the  probe,  its  inmio- 
l>ility  being  due  to  the  manner  in  which  it  is  embraced  by  the 
involucrum.  In  such  cases  we  must  decide  upon  the  probabilities  of 
separation  by  the  length  of  time  which  has  elapsed  since  the  commence- 
ment of  the  malady. 

There  is  one  more  point  upon  which  the  surgeon  needs  to  be  warned. 
The  periosteum  covering  an  involucrum  is  always  thickened,  and  its 
attachment  to  the  involucrum  is  so  feeble  that  it  is  with  great  ease  torn 
np  by  the  fingers.  I  have  seen  the  entire  shaft  of  a  bone  thus  removed, 
presenting  an  involucrum  enclosing  a  separated  sequestrum.  It  is  un- 
neceeeary  to  say  that  such  a  procedure  was  unjustifiable. 


CHAPTER  XXI. 

DISEASES  OF  THE  JOINTS. 
Section  1. — Synovitis. 

83^11.,  Inflaminatio  83nioviali8,  R.  O. 

Stkoyial  membranes  are  not  in  a  strict  anatomical  sense  serous 
itractures,  but  they  occupy  an  intermediate  position  between  the  serous 
and  mucous.  We  observe,  likewise,  that  their  pathological  lesions 
correspond  in  some  measure  to  these  anatomical  peculiarities.  In- 
flammations of  synovial  surfaces,  when  occurring  in  healthy  constitu- 
tions,  are  in  general  less  acute  and  less  disposed  to  plastic  effusions  than 
inflammations  of  serous  surfaces ;  while,  on  the  other  hand,  they  are  in 
27 
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plastic  effusions,  and  when  tlie  serous  surfaces  and  the  cartilages  of  in- 
crustation have  yielded  to  the  destructive  processes  of  the  inflammation, 
fibrous  bands  bind  the  adjacent  surfaces,  causing  mere  or  less  comj>lete 
ftJse  anohylo-is;  or  the  opposing  articular  surfaces  become  united  by 
bone,  constituting  true  or  oomplete  bony  anchylosis. 

The  symptoms  of  acute  synovitis  are  pain,  swelling,  heat,  and  tendei*- 
uess.  Tlie  pain  is  generally  severe,  and  in  most  cases  it  is  limited  to 
parts  in  the  neighborhood  of  the  structures  affected.  In  tlio  case  of 
the  hip-joint,  and  occasionally  when  other  joints  are  inflamed,  reflex 
paiiis  are  often  experienced,  in  parts  remoto  from  the  actual  seat  of  dis- 
ease, and  most  commonly  in  those  nervous  filaments  supplying  muscles 
which  move  tlie  affected  joints.  Reflex  pains  are  usually  more  severe 
at  night,  and  they  are  frequently  accompanied  with  muscular  spasms. 
When  the  knee  is  the  seat  of  synovitis,  the  joint  appears  most  swollen 
above  the  patella,  where  the  synovial  sac  reaches  upwards  beneath  the 
tendon  of  the  quadriceps,  and  on  either  side  of  the  patella.  The  fluid 
can  be  observed  to  fluctuate  or  undulate  from  side  to  side,  when  pressure 
i*  made.  The  leg  is  generally  flexed  upon  the  thigh ;  a  position  assumed 
partly  because  it  alleviates  the  pain,  and  partly  because  the  flexor 
muscles  are  usually  in  the  greatest  tension,  and  compel  tlio  limb  to  as- 
sume this  position. 

In  chronic  synontis  there  is  usually  no  discoloration,  and  the  pain  is 
t  much  less  pi-ominent  symptom ;  yet  neither  pain  nor  tenderness  is 
often  wholly  absent  In  a  few  examples,  especially  where  chronic 
lynovitis  occurs  in  broken  and  irritable  constitutions,  the  tenderness  in 
excessive,  and  motion  causes  the  most  acute  pain.  The  swelling,  how 
^ver,  caused  by  the  intra- capsular  effusions  is  a  marked  and  diagnostic 
symptom. 

^eatment  of  Synovitis. — Acute  synovitis,  like  other  forms  of  acute 
inflammation,  demands,  fii-st  of  all,  absolute  rest ;  and  where  this  cannot 
be  otherwise  secured,  it  must  be  accomplished  by  the  aid  of  well-ad- 
jtwted  splints.  The  second  consideration  is  position ;  not  with  reference 
to  the  future  usefulness  of  the  limb  in  case  anchylosis  were  to  ensue, 
bat  now  solely  with  reference  to  the  influence  of  position  in  relieving 
inflammation  of  the  synovial  surfaces.  In  the  case  of  the  lower  ex- 
tremities, experience  has  shown  that  when  the  hip-joint  is  inflamed  it  is 
put  in  the  most  favorable  position  for  repair  when  the  axis  of  the  chigh 
sorreeponds  with  tlie  axis  of  the  body ;  and  tliat,  also,  when  the  knee- 
oint  is  in  like  manner  affected,  the  inflammation  and  pain  are  abated 
fhem  the  limb  is  straight.  If  an  explanation  of  these  facts  were  asked, 
1  might  be  difficult  to  furnish  a  wholly  satisfactory  answer ;  but  it  is 
Ofldble  that  it  may  be  found  in  the  less  sensibility  or  greater  capacity 
f  endurance  in  those  portions  of  the  articular  surfaces  which  are  most 
scQStomed  to  pressure.  Fortunately  also  the  sti*aight  position  of  botli 
le  hip  and  knee  joints  is  that  which,  in  case  anchylosis  were  to  ensue, 
oold  render  the  limb  most  useful  for  the  pui-poses  of  progression.     Tn 
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and  their  swollen,  paiiifnl,  and  stiff  joints  have  resumed  their  functions 
completely. 

The  joint  must  first  be  subjected  to  passive  motioa,  with  sturdy  rub- 
biug;  then  to  active  motion.  Faradization  is  not  witliout  its  value,  but 
it  is  secoDd  in  importance  to  the  measures  first  named.  Nor  must  we 
be  deterred  by  the  pain  which  motion  and  rubbing  may  occasion  ;  nor, 
indeed,  by  the  temporary  swelling  which  may  ensue.  A  persistence 
in  the  same  measures  will  generally  conquei-  both,  and  sometimes  very 
speedily. 

If  muBcnlar  contractions  occur  in  the  pn>gress  of  the  disease, 
nrith  distortions  of  the  limbs,  they  are  to  be  overcome  by  the  same 
xncatis,  namely,  passive  or  active  motion,  or  by  extension  with  weights 
^nd  pulleys,  or  by  splints;  ami  in  extreme  cases,  when  other  measures 
Iksve  failed,  by  subcutaneous  section  of  the  tenduns. 

Hydrarthroais,  or  water  in  tlie  joint,  seldom  or  never  occurs  except 
a£  s  result  of  some  form  of  intlanunatory  action ;  but  it  may  be  coiise- 
qoeiit  upon  a  very  low  grade  of  infiammation,  or  persist  after  the 
sulmdenc-e  of  all  signs  of  infianmiatioii.  Pressure  witli  an  elastic 
band  or  with  a  wet  sponge,  conjoined  with  the  other  general  and  local 
measures  already  suggested  for  chronic  inflammation,  will  often  prove 
sufficient.  Tapping,  injections  of  iodine,  etc.,  notwithstanding  consi- 
denble  testimony  in  their  favor,  are  remedies  of  doubtful  propriety. 

When  pus  forms,  either  in  acute  or  clmmic  syiio\'itiB  {j}yar(hrosin), 
prompt  evacuation  of  the  fluid,by  early  and  free  incision,  is  the  proper 
remedy.  Tliere  is  no  joint  in  the  body  to  which  this  rule  may  not 
properly  be  applied,  provided  always  the  diagnosis  is  well  made  out, 
ind  the  joint  is  within  reach  of  the  knife.  At  tiie  present  day  no 
aorgeon  should  consider  his  diagnosis  as  cinnplote  when  the  presence 
flfpus  in  a  joint  is  suspected,  until  he  has  introduced  an  exploring 
needle. 


Sayn'i  Appmratiix  To 


Dr.  SajTe  has  invented  a  very  simple  and  ingenious  ]x>i-tative  appa- 
ratus for  the  purpose  of  making  extension  in  certain  cases  of  chronic 
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inflammation  of  the  ankle-joint.  The  instroment  consists  of  a  nrm  Bted 
plate,  made  to  fit  the  sole  of  the  foot ;  at  the  heel  is  a  hinge-joint,  and 
attached  to  it  a  rod^  slightly  curved  at  the  bottom,  and  extending  up 
the  back  of  the  leg  to  near  the  knee.  Over  the  instep  is  an  arch,  like 
the  top  of  a  stimip,  with  a  hinge-joint  at  its  summit  from  which  spriiig* 
another  rod,  which  runs  in  front  of  the  leg,  of  equal  length  with 
the  one  behind.  These  rods  are  made  with  rachet  and  cogs  for  exten- 
sion, and  connected  at  the  top  by  a  firm  band  or  collar  of  sheetflteel, 
admitting  of  adjustment  by  a  slide,  and  which  may  be  locked  by  turU' 
ing  the  nut  with  the  key.  Firm  adhesive  plaster,  cut  in  strips  about 
one  inch  wide,  and  long  enough  to  reach  from  the  ankle  to  near  the 
tubei-cle  of  the  tibia,  is  placed  all  around  the  limb  ;  the  plaster  is  then 
secured  in  its  position,  to  within  an  inch  or  two  of  its  upper  extremitj, 
by  a  well-adjusted  roller. 

The  foot  is  placed  upon  the  steel  plate  and  firmly  secured  by  adhe- 
sive strips  and  a  roller ;  the  collar  is  closed  and  locked  upon  the  leg 
just  tight  enough  to  be  comfortable  ;  the  upper  ends  of  the  strips  are 
brought  over  the  collar  and  reversed  upon  the  leg,  where  they  are 
made  fast  bv  a  few  more  turns  of  the  roller.  Extension  is  now  made 
by  turning  the  cogs  with  the  key. 

Ulceration  of  the  Cartilages  and  of  other  tissues  composing  the 
articulation,  is  an  occasional  result  of  both  acute  and  chronic  synovitis 
Its  existence  is  rendered  probable  when,  in  strumous  constitutions,  the 
inflaniniation  is  greatly  prolonged  and  the  joint  surfaces  have  becijme 
exquisitely  sensitive ;  but  we  shall  have  more  certain  evidence  of  its 
presence  when  pus  escapes  from  the  joint  and  the  probe  detects  the 
eroded  and  roughened  bone,  or  when  a  distinct  bony  crepitus  is  devel- 
oped by  moving  the  joint  surfaces  upon  each  other.  In  this  event  three 
alternatives  are  offered : — 

First,  bony  anchylosis ;  this,  it  need  scarcely  be  said,  is  the  mo8tdeBi^ 
able  alternative  ;  and  in  order  that  it  may  be  attained  we  secure  to  the 
joint  absolute  inunobility,  in  that  position  in  which  the  limb  will  be  moet 
useful  if  saved.  Either  leather,  gum-shellac  cloth,  or  plaster-of- Paris  may 
be  used  for  this  purpose.  Tlie  sinuses  must  be  kept  sufficiently  open  to 
permit  a  free  discharge  of  the  pus  and  debris ;  and  after  a  time,  in  order 
to  improve  the  general  health,  the  patient  maybe  permitted  to  goabont 
upon  crutches.  When  the  disease  involves  the  tarsal  or  carpal  articu- 
lations, and  has  extended  to  the  sti'ucture  of  these  spongy  tones,  com- 
plete transfixion  of  the  joint  with  a  drainage  tube,  or  with  a  seton  of 
oakum,  constitutes  often  an  essential  part  of  the  treatment. 

Second,  excision  of  the  affected  joint ;  a  measure  which  has  been  at* 
tended  with  the  happiest  iCBiilts  in  its  application  to  a  large  number  of 
the  joints  of  the  body,  but  which  is  not  to  be  considered  so  long  as  a  rear 
flonable  hope  reniaius  that  bony  anchylosis  may  be  accomplished.    Fof 
a  more  complete  conBidevatiou  of  this  subject  the  reader  is  referred  tc 
die  cha])ter  on  excision  and  to  the  section  on  diBeaaes  of  the  lup-joint 
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Third,  ampntation  as  a  final  resort,  and  only  to  be  entertained  when 
ill  other  expedients  have  been  considered  and  dismissed,  or  have  been 
thoroughly  tried. 


Section  2. — ^Chronio  Eheumatio  ARTHRms. 

ByiL,  Ott«o-artluitis  longa,  R.  O. ;  Ohronlo  Otteo-arthritis;  Rheumatoid  Arthxitiai 
Rhewmatio  Oont )  when  afieot^g  the  Hip-Joint  in  old  persons,  Morboa  Oomm 
tailii. 

Under  this  great  variety  of  temis  medical  and  surgical  writers  have 
described  a  peculiar  and  well  defined  joint-affection,  involving  both 
the  fibrous  and  bony  tissues,  and  having  some  points  of  resemblance,  in 
80  far  as  the  symptoms  are  concerned,  to  both  gout  and  rheumatism ; 
bnt  the  evidence  is  by  no  means  conclusive  that  in  a  pathological  sense 
it  is  related  to  either. 

Chpoiiic  rheumatic  arthritis  may  occur  at  any  period  of  life,  but  it  is 
most  frequently  met  with  in  old  men,  especially  in  pei'sons  who  have 
been  much  exposed  to  cold  and  to  fatigue  during  a  large  portion  of 
their  lives.  In  women  it  is  much  less  frequently  observed;  but  it 
sometimes  supervenes  upon,  or  is  associated  with,  menstrual  irregulari- 
ties, occurring  at  the  periods  of  commencement  or  close  of  menstrua- 
tion ;  while  in  other  cases  it  seems  to  have  had  its  origin  in  anaemia 
due  to  protracted  lactation,  or  to  other  similar  causes.  I  have  met  With 
examples  which  were  plainly  hereditary. 

Tlie  hip-joint  is  especially  liable  to  this  disease,  but  it  is  occasionally 
8een  in  the  knee  and  shoulder-joints,  in  the  joints  of  the  fingers  and 
toes,  in  the  temporo-maxillary  articulation,  and  probably  no  joint  of  the 
body  is  wholly  exempt. 

Clironic  rheumatic  arthritis  is  characterized  by  pain  and  tenderness 
of  the  affected  joint,  which  are  greatly  aggravated  by  motion.  In  the 
case  of  superficial  joints,  there  is  generally  observed,  at  first,  consid- 
erable swelling  from  effusion  within  the  synovial  capsule ;  but  occa- 
sionally the  malady  progresses  to  its  termination  in  complete  anchylosis 
without  any  evidence  of  intra-capsular  effusion.  This  latter  variety  has 
been  termed  "  dry  chronic  rheumatic  arthritis." 

As  the  malady  progresses,  the  effused  fiuids  ai'e  gradually  absorbed, 
while  the  epiphyses  expand,  causing,  in  the  case  of  the  fingers  and  in 
other  superficial  bones,  node-like  projections  and  distortions.  In  tho 
case  of  the  fingers  the  distortion  usually  presented  is  a  deflection  to  the 
^r  side. 

In  most  cases  the  disease  is  symmetrical,  affecting  the  opposite  or  cor- 
*^^nding  joints  simultaneously ;  and  when  seated  in  the  hip-joints,  the 
Patient  has  a  peculiar  and  characteristic  waddling  or  wriggling  gait,  co- 
^oned  by  the  almost  complete  immobility  of  the  articular  surfaces. 

The  pathological   changes  consist  in  an  increased  vascularity,  Avith 
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ickciiiiig  uf  tlie  sytuivial  membranes  and  of  the  fibrous  stmct'^a^x  ^^ 

irrouiidiiig  the  joint ;  of  increased  secretion  of  the  synovial  llnicz^l  ig 
le  earlier  Btagcs,  except  in  those  examples  tenned  dry  rtienn^  ^».tic 
.rtliritis;  and  in  the  later  stages,  bony  or  calcareons  depoeits  o^ten 
jcenr  witliiu  the  joint.  Poi-tions  or  the  whole  o£  the  synovial  irk^n. 
branes  covering  the  ends  of  the  bones  are  eventually  removed;  the 
cartilages  of  incrustation  disa{>pcar ;  and,  in  cases  where  limited  motion 
has  coiitinned,  the  articular  surfaces  present  a  white  and  polished,  ap- 
pearance like  ivory  (ef/nr nation). 

In  other  cases,  where  anchylosis  is  complete,  the  surfaces,  upon  Ueiiig 
separated  by  force,  ap])eur  rougli  and  porous ;  short  fibrous  bands  p^^ 
from  one  bone  to  tlie  other,  or  the  bony  tissue  itself  is  continuotu 
between  the  opposing  ends;  the  articular  ends  are  misshapen,  of*"«n 
overhanging  at  their  margins,  as  if  they  had  been  soft  like  putty,  a.»id 
were  flattened  by  pressure.     In  the  case  of  tlie  feitinr,  the  round  li^s?' 
inent  has  usually  disappeared,  the  head  is  moulded  out  of  shape  a^^*** 
depressed,  the  acetabulum  is  enlarged  or  elongated,  the  neck  is  sho'-^*'' 
ened,  and  from  tlie  trochanters  and  intertrochanteric  lines  a  crest         *^ 
osteophites  project  upwards  irregularly,  forming,  sometimes,  a  rude    "^  ^^ 
shai)ed   coninet.     The   interior  of  the  neck   presents   in  most  tx»-'^'~l., 
enlarged   cancelli,   }>enetrated   with   lines  of    compressed    cancclIoL:^^ 
structure,  resembling  the  interior  callus  of  old  fractures.  _^ 

Considering  the  number  and  character  of  the  changes  which  hav-'-^' 
occurred  when  this  disease  involves  tlio  head  and  neck  of  the  femur,  S^ 


is  not  surprising  that  tlie&e  curious  spei;iniens  should  have  so  often  been 
mistaken  for  intm-capsular  fracture  united  by  bone.     For  a  more  fnli 
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ooxigideration  of  the  trne  nature  and  interpretation  of  these  museuin 
dmenSy  the  author  begs  leave  to  refer  to  his  Treatise  on  Fractures 
id  Dislocations,  and  especially  to  those  portions  relating  to  fractures 
the  neck  of  the  femur  within  the  capsule,  and  to  fractures  of  the 
3Xiatomical  neck  of  the  humerus. 

Kheuniatic  arthritis  might  easily  be  mistaken  for  chronic  a/rticvlar 
T^heumatism^  in  its  earlier  stages ;  but  the  stolid  persistence  of  the  for- 
mer, the  fact  that  it  never  leaves  one  joint  to  attack  another,  and  the 
peculiar  articular  deformities  which  eventually  take  place,  will  after  a 
time  render  the  diagnosis  cei*tain. 

Treatment. — The  treatment  must  be  both  general  and  local.    If 
poesible,  nutrition  must  be  improved  by  proper  hygienic  measures,  by 
the  use  of  wholesome  food,  by  air  and  by  exercise,  and  by  complete 
mental  relaxation.     In  the  case  of  females  especial  attention  should  be 
^ven  to  the  condition  of  the  uterine  functions.     As  internal  remedies 
g^uiac,  assafoetida,  and  other  warm,  stimulating,  and  diffusible  agents 
'^ioet  often  give  relief.     Robert  Smith  recommends  an  electuary  com- 
posed of  guaiac,  sulphur,  bitartrate  and  carbonate  of  potass,  and  ginger, 
w-itJb  a  little  rhubarb. 

Ihe  local  remedies  are  passive  motion,  when  it  can  be  borne  without 
^^^msing  excessive  pain,  with  warm  stimulating  embrocations  made  with 
^li^^  hands  and  repeated  often.  Swathing  the  joints  with  flannel  or  with 
^tixndating  plasters  is  also  sometimes  useful. 

Section  3. — Gonobrhceal  and  Syphilitic  ABTHsms. 

JKeference  has  been  made  to  GronorrhoBal  and  Syphilitic  Arthritis, 
the  chapters  devoted  to  the  special  consideration  of  gonorrhoea  and 
philis.     The  history  of  the  case  will  generally  be  suflScient  to  detei* 
e  the  diagnosis,  and  to  indicate  the  appropriate  treatment. 

Section  4. — Gouty  Abthbitis. 

The  enlargement  of  joints  occasioned  by  the  gouty  diathesis  are  in 
^ost  cases  distinctive,  and  are  not  to  be  confounded  with  either  of  tlie 
Articular  afiFections  enumerated.  Gout  is  generally  hereditary,  and  in 
these  cases  it  seldom  occurs  before  the  thirty -fifth  year  of  life;  when 
acquired  it  may  be  developed  much  earlier.  The  smaller  articulations, 
especially  those  of  the  fingers  and  toes,  are  more  subject  to  gouty  at- 
tacks than  the  larger  joints ;  and,  in  a  large  majority  of  examples,  the 
metatarso-phalangeal  articulations  of  the  great  toes  are  primarily  af- 
fected. The  pains  and  the  tenderness  which  accompany  this  malady 
are  exquisite,  and  in  many  cases  recur  in  paroxysms  or  "  fits,"  at  more 
or  less  regular  intervals.  The  peculiar  anatomical  character  distinctive 
of  gout  is  the  deposit  of  tophi,  composed  chiefly  of  the  urate  of  soda, 
Within  snd  around  the  joint,  forming  incrustations  upon  the  articular 
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surfaces,  ligaments,  and  even  upon  the  tendons  adjacent  to  tlie  joi 
As  it  presents  itself  in  the  joints,  the  affection  is  termed  Gouty 
vitis,  Arthritis  Nodosa,  or  Inflammatio  Synovialis  Podagr^^^ 
(R,  o.).  It  is  not  regarded  as  a  strictly  surgical  affection,  and  "i^ri-^ 
therefore  demand  no  further  attention  in  this  treatise. 

• 

SECriON   5. — HiP-JOINT   DiSEASK. 
Byn.,  MorboB  Oozsb,  R.  O.  ;  Oozalgia  \  Cozarius. 

Burgeons  have,  by  common  consent,  included  under  this  term  Beverak 
morbid  conditions ;  or,  perhaps,  more  properly  speaking,  certain  morbid 
conditions  having  distinct  and  separate  origins,  but  which  arc  more  or 
less  liable  to  the  same  results,  namely,  suppuration,  caries,  and  necrosis 
of  the  structures  composing  this  articulation.  Thus,  for  example,  we- 
are  permitted,  on  the  one  hand,  to  include  disease  of  these  structures- 
having  a  purely  traumatic  origin,  such  as  those  inflammations  originat- 
ing in  violent  strains  or  concussions,  and,  on  the  otlier,  similar  inflam- 
mations originating  from  a  strmnous  diathesis,  or  occurring  as  sequels^ 
of  fevers ;  again,  on  the  one  hand,  we  include  those  inflammations 
which  may  chance  to  be  transient,  or  to  terminate  speedily  in  suppu- 
ration, and,  on  the  other,  those  which  are  of  a  chronic  character  and 
whose  final  terminations  are  long  delayed ;  the  tenn  embraces  alike 
inflammations  having  their  point  of  departure  from  the  synovial  mem- 
branes, the  fibrous  tissue,  and  the  bones. 

It  will  be  noticed  that  in  this  category  are  included  only  those  affec- 
tions of  the  hip-joint  which  in  their  rise,  progress,  and  terminations 
have  so  many  points  of  resemblance  that  they  cannot  ordinarily  be  dis- 
tinguished the  one  from  the  other ;  while  all  those  affections  which 
differ  so  essentially  that  their  diagnosis  is  not  usually  attended  with 
difficulty,  such  for  example  as  chronic  rheumatic  arthritis,  chronic 
articular  rheumatism,  gouty  and  syphilitic  arthritis,  are  excluded. 

These  remarks,  in  reference  to  the  meaning  of  the  term  "hip-disease,'* 
seemed  ne(*essary  in  order  that  the  reader  might  comprehend  the  pro- 
priety of  including  under  one  term  so  great  a  variety  of  conditions^ 
while,  in  the  case  of  most  other  joints,  more  minute  anatomical  distinc- 
tions arc  made  in  the  nomenclature.  It  arises  from  the  necessities  of 
the  case.  I  am  aware  that  surgeons  lu^ve  attempted  to  establish  a  moi'e 
precise  diagnosis,  and  especially  to  indicate  the  signs  by  which  we  may 
determine  whether  the  morbid  processes  have  commenced  in  the  ace- 
tabulum {acetabular  arthritis),  in  the  head  of  the  femur  {feinorai 
arthritis),  or  in  the  synovial,  or  fibrous  structures  of  the  joint  itself 
{arthritis),  and  to  establish  upon  this  differential  diagnosis  a  more  accu- 
rate prognosis,  and  a  more  absolute  plan  of  treatment. 

Examples  are  now  and  then  presented  in  which  this  degree  of  preci- 
sion is  possible,  or  in  which  we  may  at  least  arrive  at  approximate  con- 


HI  ['-JOINT   DISEASE.  42T 

«slm«8ions ;  btit  sncli  opportunities  are  rare,  and  in  most  cases  the  diag^no 
als  16  only  completed  in  tlie  progress  of  the  snrgical  operation  which  is 
made  for  tlie  relief  of  die  malady,  or  in  the  aiiti:ip8y.     The  following 
mjTC  the  chief  difTereiitial  signs: — 

Arthritis. — VVHien  inflanimation  attacks  primarily  the  ayiiovial,  card- 
Vs^inoiiii,  or  tibruim  tissiice,  it  is  usually  of  an  acute  character,  occurring 
suddenly  aft«r  a  violent  sprain  of  ihe  joint,  or  after  a  long  walk.  The 
pain  is  at  an  imrly  period  intense  and  lancinating,  and  tlie  (>atient  is 
ititulerant  of  the  slightest  presBure  or  motion.  The  lirab  becomes 
everted,  abducted,  more  or  less  Hexed,  and  apijarently  elongated  as  in 
otiicr  forms  of  liip^Jiseasc,  but  at  a  |>eriod  much  earlier.  It  occurs  at 
*U  ages,  but  moet  often  in  perams  below  tlie  middle  of  life. 

Tliese  are  the  usual  special  phenomena  of  ncitte  arthritis  at  the  hip- 
J^'Mt;  but  in  caeea  of  a  chronic  chamcter,  originating  In  persona 
^*  Btrumous  habits,  or  occun-ing  wilhont  any  appreciable  external  cauee^ 
'"O  symptoms  are  less  marked,  and  the  lines  of  distinction  between  it 
***<i  other  forms  of  hip-diseai^c  cannot,  in  most  ca^es,  be  defined. 

-Acate  coxal  arthritis  may  terminate  in  resolution  with  speedy^res- 
^^■■^tioR  of  the  functions  of  the  joint ;  or  it  may  proceed  rapidly  to 
^^^Xiaioiis,  first  of  serum  and  finally  of  pus,  with  rupture  or  ulceration  of 
^**-^  capsule,  and  destruction  of  the  whole  interior  of  the  joint,  including 
~*l-e  cartilaginous  strnctui-es  ;  portions  of  the  buny  structures  may 
**^*«uine  carious  and  disappear,  and  finally  what  remains  of  the  head  of 
***«  femur  may  escape  from  the  capsule  and  socket.  In  this  condition 
**>.«  patient  may  survive  many  years  and  then  recover  without  surgical 
**\terferencc,  with  a  shortened,  more  or  less  deformed,  and  perhajts  an 
^>»ichy!oeed  limb. 

Acetabular  Arthritis.    Syn.,  Acetabular  Ostitis  and  Periostitis. 
~~— Wlien  the  disease  attacks  primarily  the  pelvic  bones,  tlio   head  of 
Uie  feraur  may  also,  in  Uie  end,  utidergo  considerable  morbid  changes, 
as  softening,  caries,  deformation,  and  )>ossibly  dislocation;  but 
results  are  less  frequently  observed,  and  the  extent  of  tlie  femoral 
IS  is  usually  more  limited  than  in  eitlier  of  the  other  varieties. 
characteristic  symptoms,  however,  are  such  as  aitj  not  usually  seen 
recognized  until  tlie   malady   has    made   great   progress,   namely, 
Decroeis  '>f  various  portions  of  tlio  pelvic  iKiries,  intra-pelvic  absi^esses, 
and   in  a  few  cases  iM^netmtion  of  the   acetabulum  by   the  head  of 
the  femur. 

Acetabnlar  arthritis,  like  artlmtis,  is  liable  to  occur  at  any  period  of 
life.     The  pnignosls  is  always  unfavorable. 

Femoral  Arthritis.  Syn.,  Femoral  Ostitis  and  Osteo-myelitls. 
—Chronic  infiammation  invading  primarily  tiie  upper  end  of  the 
femor  is  probably  tlie  most  frequent  sonixte  of  the  so-called  "hip- 
divase."  Occurring  most  often  in  early  life,  and  in  children  of  a 
itnmums  habit,  it  is  exceedingly  uisidioua  in  its  appi-oaeh,  and  pe- 
enUarly  intractuble  in  its  prt^ress.     It  is  essentially  the  same  malady 
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as  that  which,  having  attai;ked  tho  lower  epiphysis  of  the  femu*- 
the  iipjier  epiphj-eis  of  the  tibia,  is  kiiowu  as  "  white  swelling."      lit 
morbid  changes  which  occur  in  the  interior  of  the  bone  have   h^^_ 

variously  interpreted ;  hy  some  the  clieesy  infiltratiims  are  coiisiJej 


as  sti'uinoiifi  deposits;  by  others  as  tiiberculoua ;  still  others,  regard- 
ing scrofulosis  and  tubertmloeis  as  identiuat,  apply  to  tliese  morbid 
prodiicta  either  one  of  these  temia  indifferently  ;  bnt  later  patJiolr^iets 
i-ecognize  in  tliem  nothing  mot^  nor  less  tlian  the  intiltratioiis  and 
degenerations  of  tissue  consequent  np*in  ehn>nic  intlainmattoii,  and  in 
their  nosoh^y  "white  swelling"  is  circumscribed  osteo-myelilis  or 
ostitis,  liable  to  be  followed  by  solidification,  expansion,  suppuration, 
necrosis  from  strangulation,  and  caries.  To  thi:!  latter  theory  I  do 
not  hesitate,  in  view  of  the  evidence  now  before  me.  to  declare  niy 
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^L^Uieeion.  Tsevertheless,  there  can  be  no  doubt  that  a  stnimonB  or  a  ta 
l>ercaIoiiB  diatheais  constitntes  an  active  predisposing  cause  in  a  lai^ 
proportion  of  cases — a  docti-iiie  which  is  in  no  way  inconsistent  with 
vJie  fact  Umt  in  most  exanipSes  the  develupmeiit  of  the  malady  niav  be 
<iietinctly  traced  to  eome  apparently  insigniflcaiit  local  iiijuiy. 

The  symptoms  which  chai-acterize  tliis  Aiii-iety  may  he  considered 
»s  typical  of  the  malady  hitherto  known  and  described  as  Iiip-diseaae, 
•nd  from  which  the  other  varieties  differ  oidy  in  the  degree  and 
manner  already  indicated.  An  account  of  the  eytuptoms  and  treat- 
ment, therefore,  of  uyxo-feraoral  arthritis  will  demand  more  careful 
consideration. 

Probably  ninety  per  cent,  of  all  the  cases  o£  hip-disease  occur  prior 

U)  the  period  of  puberty,  and  generally  between  the  ages  of  2  and  10 

It  is  very  seldom,  however,  that  the  disease  is  Tnanifeeted  until  after 

'he  child  begins  to  walk;    from   which   fact  we  may  fairly   infei 

tJiat  the  immediate  provocation  is,  in  most  cases,  some  local  injury. 

The  patient  is  first  observed  to  limp  occasionally,  especially  after 

active  exercise,  or  when  he  first  rises  in  ihe  morning;  or  he  complaina 

t»fteii  of  feeling  tired,  but  when  interrogated  more  closely  he  refei-s  to 

a.  pain  about  his  knee  as  the  cause  of  his  weariness  and  lameness.    The 

fkaiii   now  alluded   t<>,  and  which  is  one   of  the  most  distinguishing 

features  of  tlie  malady,  although  not  always  present  in  the  first  stage, 

is  probably  situated  in  those  branches  of  the  obturator  nerve  which  are 

distributed  to  tlie  knee,  and  is  explained  by  the  anatomical  fact  that 

the  same  nerve  supplies  the  stnictLires  adjacent  to  the  hip-joiut.      It  is 

^elt  especially  upon  the  inside  of  the  knee,  and  is  often  paiticularly 

severe  at  night.     During  the  whole  progress  of  the  malady,  or  at  least 

until  a  verj-  late  period,  this  phenomenon  is  usually  present.     The  pain 

ie  aggravated  by  attempts  to  straighten  the  thigh,  and  also  by  forced 

abduction  or  rotation  outwards.      Coincident  with  the  occurrence  of 

pain  there  is  usually  observed  some  tendency  on  the  part  of  the  patient 

to  flex  the  thigh,  especially  when  in  the  recumbent  posture. 

The  symptoms  now  described  indicate  tlie  initial  period  of  the  dis- 
ease, during  which  the  inflammatory  lesions  have  invaded  all  the 
Btnictures  composing  the  joint,  and,  to  a  greater  or  less  extent,  the 
Btnictnrea  adjacent ;  but  it  is  probable  that  neither  siippui-ation,  caries, 
nor  necrosis  have  yet  added  their  fatal  complications,  and  a  cure  without 
defonnity  or  maiming  is  still  possible;  indeed,  with  modern  improve- 
ments in  the  surgical  and  thci-apeutical  management  of  these  cases,  it 
is  rendered  probable. 

The  second  stage  is  cliaracterized  by  inci-eased  pain,  apparent  elon 
gation  of  the  limb,  abduction,  evereion,  increased  flattening  of  the  nates ; 
the  gluteal  fold  is  lowered  and  the  intematal  fissure  is  inchued  toward 
the  affected  side.  The  motions  of  the  joint  are  extremely  limited  or 
wholly  abolished. 

!  inflanKnatory  action  has  now  resulted  in  abundant  intra-capsu- 
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lar  effusions,  perhaps  of  serum,  of  serum  with  fibrin,  or  of  pus.  In  case 
the  inflammation  has  not  exceeded  the  stage  of  serous  or  of  sero-plastic 
effusion,  a  cure  without  deformity  might  still  be  possible ;  but  if  pus 
has  actually  formed,  such  a  hope  could  scarcely  be  entertained.  The 
B(»lution  of  this  question,  so  important  at  this  moment  in  reference  at 
leabt  to  tlie  prognosis,  could  only  be  obtained  by  exploration,  and  this 
has  actually  been  proposed  and  practised,  both  as  a  means  of  diagnosis 
and  as  a  curative  measure. 

The  third  stage  presses  closely  upon  the  second,  leaving  ordinarily 
but  little  time  for  hesitation,  or  for  delay  in  the  application  of  suitable 
remedies.  The  pus  having  fonned,  very  soon  finds  some  point  of  exit 
from  the  painfully  distended  capsule,  its  escape  being  followed  by  sen- 
sible relief  to  the  patient,  and  with  somewhat  improved  mobility  of  the 
joint.  From  this  time  forward  the  position  of  the  limb  is  gradually  but 
steadily  changed ;  until  at  length,  if  left  to  the  uncontrolled  action 
of  die  muscles,  the  thigh  becomes  rotated  inwards,  adducted,  and 
shortened  ;  in  short,  it  is  found  eventually  in  a  position  exactly  the  op- 
posite of  that  in  which  it  was  in  the  second  stage.  Tlie  flexion  alone 
remains  unchanged.  In  some  cases,  however,  flexion  is  increased  and 
in  others  diminished.  Meanwhile  the  pus  makes  its  way  to  the  sm-f  ace, 
most  often  below  the  external  trochanter  or  in  the  direction  of  the  glu- 
teal fold,  but  not  unfrequently  at  other  points  of  the  periphery  of  the 
limb,  and  especially  in  the  groin. 

An  examination  of  the  joint  at  this  period  shows  ahnost  complete  de- 
struction of  the  whole  of  its  delicate  interior  macliinery,  including  the 
synovial  membrane,  the  round  ligament,  the  cartilages  of  incrustation, 
the  fibix)-cartilaginou8  rim  of  the  acetabulum,  and  of  more  or  less  of 
the  ligamentous  structures ;  the  head  of  the  femur  is  eroded,  partly 
i-emoved  by  caries,  or  a  necrosed  fragment  alone  remains,  completely 
separated  from  the  neck  and  shaft ;  the  acetabular  cavity  is  enlarged, 
or  elongated,  sometimes  perforated  at  its  base;  and  in  exceptional 
cases  the  remnant  of  the  head  which  still  preserves  its  attachment  to 
the  neck,  or  the  decapitated  neck,  is  thrust  upwards  through  a  rent  in 
the  capsule  and  thus  completely  dislocated  uj^on  the  doi-suni  ilii. 

If  the  patient  survives  these  serious  lesions,  a  cure  may  be  accom- 
plished, after  the  lapse  of  several  years,  the  head  or  neck  of  the  femur 
forming  for  itself  a  new  and  imperfect  articulation  upon  the  dorsum 
of  the  ilium,  while  the  acetabular  cavity  remains  elongated,  permitting 
the  head  to  slide  up  and  down ;  or  the  cavity  may  become  narrowed, 
osteophites  may  shoot  from  the  neck  and  troehantei-s,  forming  buttresses 
toward  the  pelvic  bones,  which,  while  they  limit  the  motio)is  of  the  new 
joint,  serve  also  in  some  measure  as  supports  for  the  weight  of  the  body. 
1  have  especially  noticed  the  presence  of  these  osteophites  when  a  por- 
tion of  the  head  of  the  femur,  necrosed,  remains  loose  in  the  cavity  of 
the  socket.  In  such  examples  as  this  latter,  the  patient  may  recover  so 
far  as  to  be  able  to  walk  about  and  attend  to  ordinary  duties,  but  the 
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fistnla  does  not  close  nor  can  the  cure  be  complete  until  the  fra^iiient 
of  dead  bone,  however  small  it  may  be,  is  removed. 

Treatment  of  Hip-joint  Disease. — The  more  rational  view  of  the 
pathology   of  hip-ji»int  disease  adopted  by  modern  pathologists  and 
surgeons,  namely,  that  in  all  its  varieties  it  is  essentially  an  inflamma- 
tory lesion,  simplifies  greatly  both  its  surgery  and  therapeutics.     It  is 
liereafter  removed  from  the  category  of  special  maladies,  liaving  special 
And  debatable  indications  of  treatment.      Whatever  laws  govern  the 
progress  and  management  of  inflammatory  lesions  elsewhere  are  strictly 
applicable  here.    Best,  position,  and  hygiene  is  die  simple  formula  for 
the   treatment  of  incipient  hip-disease ;  and  when  suppuration,  caries, 
or  necrosis  have  ensued,  early  and  free  evacuation  of  the  pus,  and  there- 
after reasonable  delay,  in  order  that  nature  may  accomplish  the  removal 
of   t^lie  decayed  or  decomposed  structures;  or,  when  nature  is  found  to  be 
^li^^equate  to  the  accomplishment  of  this  end,  timely  and  judicious 
SIX  x^^ical  interference  constitutes  the  remaining  resource  of  our  art. 

Ulaving  already  considered  the  subject  of  the  treatment  of  both  acute 
■-^E^^^  clm>nic  inflammations  of  the  joints  in  the  section  devoted  to  syno- 
^^is,  it  only  remains  to  make  a  special  application  of  the  rules  there 
nounced  to  the  treatment  of  inflammations  involving  the  hip-joint. 
Rest  may  be  attained  by  decubitus  alone,  or  by  decubitus  aided  by 
*  X.e  application  of  a  long,  carefully-moulded  leather  splint ;  and  this  is 

^^  ^e  method  practised  by  many  surgeons  abroad,  and  which  I  have  in 

^^any  cases  myself  practised  with  success.     As  a  means  of  secui-ing  im- 
lobility  and  proper  position  to  the  joint  I  have  sometimes  employed 
itta-percha,   gum-shellac    cloth,    or  wire    gauze;    but    at    the    pres- 
et moment  most  American  surgeons  prefer  decubitus  with  extension, 
jffected  by  means  of  the  weight  and  pulley.     The  advantages  of  this 
latter  method  are  several :  first,  it  secures  immobility  of  the  joint  with- 
out the  annoyance  occasioned  by  a  heavy  and  sometimes  very  uncom- 
fortable splint :   second,  it  antagonizes   the   contracted  muscles,  and 
removes  to  a  great  extent  the  painful  pressure  of  die  opposing  articular 
Burfaces — in  other  words,  it  is  another  means  of  securing  rest :  third,  it 
prevents  those  distortions  of  the  limb  which  are  inevitable  when  the 
muscles  are  unopposed,  and  which  are  so  difficult  to  overcome  when  they 
have  once  taken  place:  fourth,  it  insures  for  the  limb  the  best  possible 
position  for  usefulness,  in  case  anchylosis  liiially  takes  place :  fifth,  it 
prevents  in  some  measure  the  final  shortening. 

American  surgeons  usually  employ  for  this  purpose  precisely  the 
same  apparatus  which  has  been  described  as  applicable  to  the  treat- 
ment of  fractures  of  the  neck  of  the  femur;  the  weight  being  a])i)or- 
tioned  to  the  age  and  endurance  of  the  patient,  and  being  removed  from 
time  to  time  as  the  comfort  of  the  patient  may  seem  to  require.  In 
general  it  may  be  said  that  the  amount  of  weight  proper  to  be  em- 
ployed will  vary  from  tlu*ee  pounds  to  eight  or  ten. 
In  the  first  stage  of  the  malady  this  simple  measure  meets  eveiy  indi 
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cation ;  unless  we  except  such  measures  of  general  hygiene  as  the  case 
may  demand,  and  which  must  be  varied  according  to  the  exigencies 
of  the  case ;  but  there  are  many  excellent  surge^)ns  who  insist  upon  the 
value  and  importance  of  other  local  and  constitutional  remedies;  thiw, 
for  example,  our  own  great  surgeon.  Dr.  Physic,  thought  it  necessary  to 
begin  in  all  cases  with  large  and  re}>eated  doses  of  cathartic  medicine; 
the  practice  of  applying  blisters,  setons,  or  issues,  is  almost  classic,  and 
less  heroic  surgeons  have  preferred  to  apply  leeches,  or  to  paint  the  skin 
with  the  tincture  of  iodine,  or  to  anoint  with  stimulating  liniments.  I 
will  not  deny  that  a  few  sturdy  patients  may  be  benefited  by  catharticB; 
nor  that  issues  and  blisters  have  frequently  given  manifest  relief  to  the 
pain,  but  I  have  reasons  for  believing  that  they  have  both  much  more 
often  done  serious  and  irreparable  haiTn  by  their  irritating  and  ex 
hausting  effects,  especially  when  their  use  has  been  long  continued; 
while  the  remaining  remedies  suggested  are  only  straws,  witli  which 
sensible  practitionei-s,  in  a  matter  so  serious,  will  not  seek  to  amupc 
either  themselves  or  their  patients. 

As  a  rule,  the  appropriate  hygiene  is  found  in  plenty  of  fresh  air,  a 
moderate  temperature,  good,  wholesome  diet,  and  cheerful  attendants. 

Among  those  who  employ  extension  in  the  treatment  of  this  disea&^ 
a  question  has  arisen  as  to  whether,  in  case  the  limb  is  found  to  L>^ 
drawn  out  of  position,  and  the  acute  stage  is  not  yet  passed,  it  is  bett^=*f 
practice  to  apply  the  extension  at  once,  or  to  wait  until  the  inflainin  *afc- 
tory  symptoms  have  somewhat  subsided,  or,  perhaps,  until  the  case    ^** 
nearly  termijiated.     In  my  opinion  tlie  question  admits  of  but  oi"»^^ 
answer.     If  the  distortion  is  permitted  to  remain  it  is  likely  to  increiufi^e 
steadily,  and  there  is  much  danger  that  it  will  become  irremediable  ^• 
It  is  better,  therefore,  to  make  the  attempt  to  overcome  the  contractic-:>i* 
of  the  muscles  at  once ;  but  the  force  apj^lied  must  be  proportioned   *^ 
the  sensibilities  of  the  patient,  and  the  direction  of  the  force  must  b^  ^j 
at  first,  in  the  direction  of  the  axis  of  the  limb,  and  not  in  the  directi<i^^ 
of  the  axis  of  the  body.     In  order  to  accomplisli  the  latter  purpose,  tlr^^ 
pulley  and  weight  may  be  used  for  extension,  and  the  counter-extensicr:^^ 
may  be  made  by  a  perineal  band  as  well  as  by  the  weight  of  the  bod^"- 
If,  happily,  under  a  faithful  trial  of  this  method,  the  rigid  muscl^?^ 
are  made  to  yield,  by  gi-adually  changing  the  direction  of  the  extensio*^^ 
the  limb  may,  at  a  later  day,  be  brought  into  a  line  with  tlie  body. 

Let  it  be  miderstood  that  this  method  demands  circumspection,  witS 
daily  and  hourly  attention.    It  ought  never,  or,  at  least,  not  after  the 
first  few  hours,  to  cause  pain,  but  it  must  be  pursued  carefully  and 
with  frequent  changes  until  the  end  is  accomplished,  or  until  it  is  fully 
determined  that  a  result  so  desirable  cannot  at  present  be  attained. 

The  length  of  time  during  which  the  patient  ought  to  be  confined  to 
the  horizontal  posture  must  be  left  to  the  judgment  of  the  surgoon: 
seldom  less  than  four  or  six  weeks,  and  in  most  cases  a  mnch  longer 
confinement  is  justifiable  or  is  absolutely  required.     The  period  will  al 
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;th  arrive,  however,  in  which  rest  and  extension  muBt  be  regarded 
ecoudiiry  to  general  tneasures  of  hygiene ;  a  period  in  which  the 
t  poHition  and  exercise  become  essential  to  tlie  pre8er\-ation  of 
th,  and  thus  indirectly  essential  to  tlie  restoration  of  the  natnral 
.•tions  of  the  joint  and  limb. 

lercisc,  with  immobility  of  the  joint,  may  be  obtained  by  the  use  of 
ches,  and  by  the  employment  at  the  same  time  of  a  long  gutta-per- 
,  leather,  or  felt  Bpliiit,  or  by  the  nee  of  Barwell's  or  my  own  wire- 
lesplbit,  moulded  to  the  outside  or  back  of  the  pelvis  and  thigh.    By 
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simple  method  I  have  managed  a  great  many  cases  and  brought 
ito  a  satisfactory  termination;  and  probably  a  large  majority  of 
:)pean  surgeons  adopt  essentially  the  same  practice  to-day. 
1 1855,  Br,  Henry  (i.  Davis,  of  this  city,  announced  a  new  metliod  of 
ting  hip-joint  disease  with  a  portative  extension  apparatus,  by  which 
)ropo6ed  tu  combine  mobility  with  diminished  friction  of  the  joint 
aces.  I  hare  already,  when  speaking  of  the  treatment  of  chronic 
>vitis,  alluded  to  tlie  impoi'tan<;c  of  passive  motion  as  a  means  of 
>,  whenever  an  attempt  is  made  to  i-e-estaltlish  the  natural  f  nnctions 
he  part.  It  was  procinely  this  end  which  Dr.  Davis  proi)06e<l  to 
inplish  by  bis  appai'atna.'  Of  the  imjxtrtance  of  the  principle  as  ap- 
I  to  certain  stagoH  of  tlie  disease  there  can  be  no  doubt,  hnt  as  to 
»mpetcncy  of  the  appai-atus  to  accotnplisli  the  end  pntjwsed  tliere 
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18  some  difference  of  opinion,  and  for  tliis  reason  tlie  portative  apparatus 
first  deviacd  by  Davis  has  nndergone  many  chaugoa  in  the  hands  of 


Dam'  appuvtiu. 


other  surgeons,  aud  Bauer,  speaking  of  all  those  inventions  designed  to 
secm^  extension  without  interfering  with  the  mobility  of  the  joints 
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gays  "  the  amount  of  extension  exercised  by  them  is  very  insignificant." 
lie  denies,  moreover,  that  mobility  is  desirable,  claiming,  on  the  con- 
trary, that  the  true  purpose  of  a  portative  apparatus  is  to  give  "fixity" 
x<*   tlie  joint  and  at  the  same  time  extension ;  and  he  has  accordingly 
constructed  an  apparel,  such  as  is  represented   in  the  accompanying 
\v<  Kxlcut,  in  which  extension  is  effected  by  a  well-fitting  laced  boot, 
and  counter-extension  by  a  crutch-head  placed  against  the  tuber  ischii. 
Two  rods  are  employed  instead  of  the  one  in  Sayre's  a])paratus,  and 
both  are  lengthened  or  shortened  by  the  action  of  a  screw.     In  both 
Davis  and  Bauer's  apparatus  extension  ir  made  from  the  foot;  w^hile  in 
Sayre's  it  is  made  from  above  the  condyles  of  the  femur,  and  it  is  this 
pecuUar  feature  which  renders  the  latter  lighter  and  more  strictly  por- 
tative than  either  of  the  others,  but  probably  less  efficient. 

Without  denying  to  each  of  these  several  forms  of  appamtus  certain 
qualities  of  excellence,  it  seems  to  me  quite  certain  that  neither  of 
them  are  entitled  to  the  degree  of  unqualified  confidence  which  their 
^^esi^ective  inventors  appear  to  repose  in  them.     Each  form  may  have 

some  special  application  to  a  particular  case,  but  none 
of  them  are  suitable  to  all  the  stages  of  disease  or  to 
all  the  exigencies  which  may  arise. 

Tlie  simple  wire-splint  of  Harwell  and  others,  or  the 
leather,  felt,  or  gutta-percha  splint,  in  which  no  exten- 
sion is  attempted,  will  serve  in  many  of  the  uncompli- 
cated cases,  and  especially  during  the  firet  stage  of  the 
disease ;  the  apparatus  of  Bauer,  which,  while  it  allows 
no  motion  at  the  hip-joint,  nuikes  efl^ective  extension, 
is  preferable  when  the  patient  fii-st  leaves  the  bed  after 
the  employment  of  extension  with  the  pulley  and 
weight,  in  case  the  joint  continues  very  sensitive ; 
while  the  apparatus  of  Davis,  or  this  apparatus  in  some  of 
its  modifications,  which  permits  some  motion  at  the  liip. 
joint,  is  much  to  be  preferred  when  the  acute  stage 
is  fully  passed,  and  when  the  restoration  of  motion 
assumes  primary  im[X)rtunce  as  an  indication  of  treat- 
ment. 

Barwell's  attempt  to  substitute  extension  made 
by  a  long  splint,  with  pulleys  and  an  elastic  cylinder, 
Avhile  the  patient  reposes  in  bed,  for  the  American 
practice  of  using  a  weight  and  pulley,  possesses  none 
of  the  advantairt^s  clainu*(l  bv  him  in  his  verv  s]>eci- 
ous  argument,  while  it  is  much  less  sim])le  and  le>s 
easy  of  adjustment.  I  am  ])ersuaded  that  it"  this 
^xtiollont  surgeon  will  give  the  method  we  employ  a  fair  trial  he  will 
^  Convinced  of  the  truth  of  this  statement. 
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Dr.  Joseph  C.  Iliitcliison/  of  Brooklyn,  N.  Y.,  declares  that  in  hU 
opinion  the  indications  of  treatment  in  these  cases  are:  to  secure  immo- 
bility of  the  joint;  to  procure  extension  of  the  limb;  to  take  off  from  it 
the  superincumbent  weight  of  tlie  body;  to  provide  means  to  enable  the 
patient  to  take  exercise  in  the  open  air.     He  believes  that  immobility  is 
obtained  by  the  rigidity  of  the  joint,  and  tliat  this  continues  until  nature 
indicates  that  it  is  no  longer  necessary.     To  obtain  extension  of  the 
limb  and  to  remove  the  weight  of  the  body  he  resorts  to  the  following 
device:     On  the  shoe  of  the  sound  limb  an  iron  sole  is  applied,  tliree 
inches  high,  so  as  to  raise  the  foot  from  the  ground.    This  elevated  shoe 
and  a  pair  of  crutches  constitute  the  apparatus.     As  the  patient  stamU 
on  his  crutches  the  diseased  limb  is  suspended.    The  shoe  should  be  high 
enough  to  prevent  the  toes  of  the  affected  limb  from  touching  the 
ground.     By  these  simple  means  are  fulfilled  all  the  indications  for  the 
mechanical  treatment  for  hip-joint  disease.     Immobility  is  obtained  and 
friction  prevented  in  the  manner  above  indicated — chiefly  by  rigidity  of 
the  periarticular  muscles. 

There  is  much  in  Dr.  Hutchison^s  argument  and  theory  which  com- 
mends itself  to  the  judgment  of  the  practical  surgeon;  but  if  the  argu- 
ment were  less  satisfactory,  a  practice  which  has  received  the  formal 
approval  of  Dr.  Hutchison  is  entitled  to  the  serious  consideration  of 
surgeons. 

The  question  of  the  propriety  of  operative  interference  has  been  con- 
sidered in  the  chapter  on  excisions. 

Section  6. — Anchylosis. 

Partial  or  complete  immobility  of  a  joint  may  be  due  to  a  bcmj 
union  and  consolidation  of  the  articulating  surfaces ;  to  the  formation 
of  fibrous  bands  between  the  opposing  surfaces ;  to  cicatrization  and 
Bhortening  of  articular  ligaments  after  traumatic  injuries;  to  passive 
contraction  of  ligaments  resulting  from  long-continued  disuse  of  the 
joint;  to  contractions  of  muscles  and  of  tendons;  to  adhesion  of  muBclcB 
or  tendons  to  each  other,  or  to  adjacent  tissues ;  to  partial  or  complete 
dislocation  of  joint  surfaces ;  to  Uie  di8i)lacement  of  fragments  where 
the  lines  of  fracture  have  encroached  ujK)n  the  articulation;  to  irregU' 
lar  deposits  of  bone  or  callus  without  complete  union  of  the  opposing 
articular  extremities,  and  perhaps  to  other  causes  not  enumerated 

Bony  union,  or  complete  consolidation  of  the  opposing  ai'ticularend*^ 
is  termed  true  anchylosis.     To  all  the  remaining  forms  of  andiyloa^ 
the  terms  false,  or  spurious  are  applied. 

True,  or  Bony  Anchylosis  is  in  all  cases  accompanied  with  8on».  ^ 
of  the  above-mentioned  forms  of  false  anchylosis.    Li  general  it  is  ii 


*  Treatment  of  Morbus  Coxarius  by  a  New  Method,  by  Joseph  C  HutchwwC 
M.D.,  Surgeon  to  Brooklyn  City  HDspital;  Surgeoii-iu-Chief  to  the  Brooklyn 
Orthopaedic  Infirmary.    Ani£t\  Jour.  Med,  ScL,  Jan.,  1879. 
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iTk^Kiiable,  inasmuch  as,  if  broken  up,  very  little  hope  can  be  entertained 
thcit  the  articular  surfaces  will  ever  be  restored.  It  is  only,  therefore, 
t>y  the  formation  of  k  false  joint^  at  some  point  adjacent  to  the  natural 
joint,  that  relief  can  usually  be  sought. 

Talse  Anchylosis  is  more  or  less  amenable  to  treatment  according 

the  nature  and  extent  of  the  lesion,  the  pathological  condition  of  the 

involved,  and  the  length  of  time  which  has  elapsed  since  its 

oocnrrence,  or  accession.     It  wiU  be  impossible  to  study  all  these 

oixcomstances  in  detail. 

In  most  cases  long-continued  passive  or  active  motion,  aided  by 
frictions,  will  accomplish  something. 

Where  these  measures  fail,  the  application  of  force,  sufficient  to 

stretch  again   to  their  natural  length  the  contracted   tissues,  or  to 

disrupt  new  tissues,  wiU  often  succeed  in  restoring  the  limb  to  its 

Datxuiil  form.     Under  the  influence  of  anaesthetics  muscles  and  other 

structures,  which  are  merely  contracted,  yield  to  the  application  of  less 

ft>rx5e.    By  their  power  of  abolishing  pain,  also,  they  have  encouraged 

fi^oie  frequent    resort  to  this  method,  when   it   becomes  necessary 

^     tear  asunder  new  structures,  or  even  ligaments  and  tendons,  which 

ty    long  disuse  have  lost  their  normal  extensibility. 

Superficial  tendons  and  muscles,  which  do  not  yield  readily  to  the 

rending  force,  ought  to  be  cut  subcutaneously,  rather  than  take  the 

^mces  of  tearing  them  asunder  by  greater  violence. 

"When  a  limb  has  been  restored  to  position  by  force,  it  must  be 

*^^^T)jected  to  passive  motion  daily  and  with  great  persistence,   even 

^^  *  thonsrh  it  may  cause  considerable  pain,  or  the  anchylosis  will  be  re- 

r^>»duced;  but  if  this  result  is  found  to  be  inevitable,  the  limb  must  at 

be  placed  in  that  position  iu  which,  if  anchylosed,  it  will  prove 

t«t  useful,  and  there  maintained. 

Section  7. — ^Neuralgia  of  the  Joints. 

We  occasionally  meet  with  examples  of  neuralgia  involving  the  joints 
the  structures  adjacent,  which  are  apparently  due  to  a  disordered 
"^sondition  of  the  whole  nervous  system,  or  to  a  hysterical  diathesis.  The 
Imee,  hip,  ankle,  and  shoulder-joints  are  most  liable  to  this  affection. 
It  is  characterized  by  intense  pain,  occurring  suddenly  and  sometimes 
disappearing  with  equal  abruptness,  occasioned  not  unfrequently  by 
Bome  slight  twist  or  false  motion,  at  other  times  by  menstrual  irregulari- 
ties, or  by  mere  mental  emotion.  Usually  transient  in  its  character,  it 
is  sometimes  very  persistent,  causing,  eventually,  muscular  contractions 
and  distortions  of  the  limbs.  The  seat  of  the  pain  or  of  the  tenderness 
may  be  apparently  in  the  articular  surfaces,  in  the  ligaments,  or  in  the 
integuments  surrounding  the  joints.  In  some  cases  passive  motion 
causes  acute  suffering,  while  in  others  pain  is  caused  alone  or  chiefly  by 
pressure  made  upon  the  surrounding  integuments.     These  constitute 
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the  TiBnal  positive  signs  of  tliis  affection;  while  the  negative  signs  arei 
total  absence  of  all  the  ordinary  symptoms  of  inflammation  in  tlie  af- 
fected joint,  or  of  disturbance  in  such  other  parts  of  the  body  as  are 
known  to  have  sympathetic  relations  with  the  structures  directly 
implicated. 

Treatment. — General  therapeutics  furnish  the  only  reliable  meaw 
of  cure.  In  a  few  cases  gentle  frictions,  anodyne  plasters,  and  Faradi- 
zation give  unqualified  relief,  and  perhaps  contribute  to  the  cure. 
Wlien  tlie  limbs  have  become  distorted  in  consequence  of  the  long  ccm 
tinuance  of  the  malady,  forced  extension  xmder  the  influence  of  an 
ansesthetic,  and  permanent  extension  accomplished  by  means  of  splinti 
or  the  pulley  and  weight,  may  become  necessary. 

Section  8. — Loose  or  Floating  Bodies  in  Joints. 

Allusion  has  already  been  made  to  the  occasional  presence  of  aolid 
bodies  in  rheumatic  and  gouty  joints ;  and  also  to  the  presence  of 
fibrous,  millet-seed  bodies  in  bursse,  and  in  other  synovial  membranefi. 
The  bodies  now  under  consideration  differ  essentiallv  from  either  of  the 
above  mentioned;  and  are  to  be  distinguished,  also,  from  exampleaof 
slipping  or  displacement  of  inter-articular  cartilages,  to  which  aUoaioo 
was  made  in  connection  with  fractures.     It  seems  probable  that  they 
must  be  regarded  as  having  been  originally  outgrowths  or  exaniplea  of 
simple  hypertrophy  of  structure,  and  in  some  cases  as  genuine  neo- 
plasms, which  develop  themselves  in  the  semus  or  subserous  membranea 
of  the  joint,  possessing  at  first  a  fibrous  or  cartilaginous  character;  bnt 
n  process  of  time  the  central  portion  ossifies,  and  as  the  body  increase! 
m  size,  it  obtrudes  itself  more  and  more  between  the  articular  surfaces, 
becomes  flattened,  pediculated,  and  finally,  by  some  sudden  and  violent 
motion  of  the  joint  it  is  completely  detached. 

The  symptoms  which  indicate  the  presence  of  a  floating  cartilage,  as 
it  is  usually  termed,  are  a  sudden  loss  of  power,  or  inability  to  support 
the  weight  of  the  body,  in  the  affected  limb — attended  in  most  cases 
by  a  sharp  pain  on  moving  the  joint  freely  in  one  direction  or  another 
— the  disability  as  suddenly  disappearing,  leaving,  perha})8,  only  a  slight 
degree  of  soreness.     AVlien  the  cartilage  has  become  frequently  eu- 
gaged  in  this  manner,  between  those  portions  of  the  articular  surfaces 
which  receive  the  weight  of  the  body  in  standing,  the  joint  is  apt  to 
inflame  and  swell,  indicating  intra-articular  effusions.     Upon  carefi** 
examination,  the  floating  cartilage  can  generally  be  felt^  while  it  is  lyii*^ 
near  the  circumference  of  the  joint,  and  esiHJcially  when  it  happens  t^ 
be  placed  on  either  side,  near  the  liganientum  patellie. 

Treatment. — Li  a  large  majority  of  the  cases  which  have  come  uX» 
der  my  notice,  I  have  only  found  it  necessary  to  recommend  teinp'^ 
rary  rest  ifi  the  horizontal  i>osture,  and  the  exercise  of  cauti<Mi  in  tli^ 
use  of  the  limb  when  the  patient  again  walks  about;  taking  care,  espeoi' 
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ally,  not  to  put  the  iimD  m  those  positions,  m  whicn  experience  lias 
taxight  him  that  the  displacement  is  likely  to  occur.     In  other  cases 
patients  have  derived  benefit  from  the  use  of  an  elastic  knee-cap,  or 
from  the  application  of  a  light  and  well-adjusted  leather  splint.     When- 
ever the  disturbance  occasioned  by  one  of  these  bodies  seriously  impairs 
the  functions  of  the  joint,  or  becomes  insupportable,  the  patient  will  be 
warranted  in  taking  the  risks  incident  to  an  operation  made  for  its 
removaL 

The  best  point  to  seize  and  extract  a  floating  cartilage  is  below  the 

patella,  upon  the  inside  of  the  knee.    While  held  in  this  position, 

tirust  well  down  over  the  front  of  the  tibia,  the  leg  being  flexed,  a 

valvular  incision  is  made  from  below,  and  it  is  forced  out.    The 

leg  is  now  straightened,  which  allows  the  skin  to  fall  downwards,  com 

pleting  the  valvular  arrangement ;  a  large  wet  sponge  is  placed  over  the 

Icnee,  the  limb  is  laid  upon  a  well-fitting  splint,  and  the  whole  secured 

iriti  a  bandage. 

Some  surgeons  prefer  to  open  the  synovial  sac  by  a  subcutaneous 
irxcsision,  and,  having  thrust  the  loose  body  into  the  areolar  tissue,  they 
p^Tmit  it  to  remain  beneath  the  integument.     It  is  diflicult  to  conceive 
S9^1:iat  advantage  this  method  possesses  over  that  alroady  described; 
ix&fismuch  as  the  valvular  form  of  the  incision  recommended  in  the 
Qjret  operation,  protects  the  joint  quite  as  effectually  against  the  admis- 
Bion  of  air,  as  does  the  moro  complicated  mode  of  procedure  recom- 
mended in  the  last,  and,  at  the  same  time,  avoids  the  accidents  which 
^re  always  possible  when  a  foreign  body  remains  in  the  subcutaneous 
areolar  tissue. 

Let  no  one  be  persuaded,  by  a  few  successful  examples,  that  either 
of  these  operations  is  unattended  with  danger.  Anchylosis,  suppuration, 
tetanus,  loss  of  limb  or  of  life,  are  the  occasional  results,  against  which 
no  method  of  operation  or  amount' of  precautionary  measures  have 
hitherto  been  able  to  furnish  an  absolute  guarantee. 


CHAPTER  XXIL 


DISEASES  OF  THE  SPINE. 


Section  1. — Lateral  Curvature. 


i 


Syn.,  Skoliosii,  R.  O.  j  ScolioiU. 

Lateral  curvature  of  the  spiue  occurs  chiefly  in  ansemic  patients, 
althougli  it  is  by  no  means  limited  to  this  class.     Its  usual  period  of 
invasion  is  at,  or  near  the  age  of  puberty :  it  is  more  frequently  ob- 
served in  girls  than  in  boys:  it  is  inucli 
Fig.  206.  more  common  in  the  northern  and  middle 

latitudes  than  in  the  tropics,  where  the  peo- 
ple live  habitually  out  of  doors ;  it  is  sel- 
dom or  never  seen  among  barbarons  and 
nomadic  races ;  tlie  children  of  affluence  are 
its  special  victuns  ratlier  than  tlie  children 
of  poverty.  In  a  large  majority  of  cases 
the  primary,  dorsal  curve,  is  to  the  right 
side. 

Without   entering  into   a  discussion  oi 
the  various  theories  which  have  been  prO" 
pounded  in  explanation  of  Bkoliosis,  I  shall 
state  my  belief  that  it  is,  in  most  cases,  dn^ 
•    to  a  want  of  correspondence  in  the  antag'^ 
onism  of  those  muscles  which  control  th^ 
motions  of  the  spinal  column ;  this  condi-^ 
tioii  consenting  usually  with  general  debil- 
ity  of  the  muscular  system,   and   preter- 
natural flexibility  or  diminished  elasticity 
of  the  intervertebral  fibro-cartilages. 
The  earliest  indication  of  lateral  curvJ^ 
ture,  is  generally  seen  in  the  increased  projection  of  the  right  scapula; 
and  in  most  cases,  the  dress-maker  is  tlie  flrst  to  call  attention  to  this 
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condition.  Upon  careful  examination  it  will  now  be  noticed  tliat  when 
the  patient  stands  erect,  with  the  heels  together,  the  middle  dorsal 
portion  of  the  spinal  column  is  slightly  curved  to  the  right,  and  that 
there  is  also  a  corresponding  deflexion  of  the  lumbar  and  lower  dorsal 
vertebrae  to  the  left :  the  right  shoulder  is,  at  the  same  time,  somewhat 
elevated,  and  the  left  hip  is  lowered  and  projects  posteriorly. 

When  the  malposition  is  moderate  and  recent,  pressure  upon  the  side 
of  the  chest,  made  by  the  hand,  is  sufficient  to  overcome  the  deformity: 
aud  even  at  a  much  later  day  it  will  disappear  entirely  in  the  supine 
poe^ture. 

When  once  the  deformity  has  commenced,  so  that  the  weight  of  the 
head  and  shoulders  no  longer  rests  over  the  centre  of  gravity,  its  prog- 
ress is  usually  quite  rapid  ;  the  convexity  of  the  two  lateral  curves  is 
increased ;  and  in  some  cases,  two  supplementary  curves  are  formed, 
one  in  tlie  cervical  region,  and  the  other  in  the  lower  part  of  the 
lumbar. 

At  the  same  moment  that  these  lateral  deviations  ate  taking  place, 
excepting  only  in  those  examples  which  occur  in  adult  life,  the  spinal 


Fig.  908. 


Fig.  207. 


Fig.  208. 


Fig.  90a 


^^**ble  Lateral  Cmve.  Qaadraple  lateral  Ourre. 


Cyphotda. 


LordosLB. 


^^lumn  undergoes  double  or  quadniple  rotation,  the  direction  of  the 

'J^'^tion,  in   each   section   of   the   column,  being   determined   by  the 

^^^ction  of  the  curvature.      In   all  cases,  the  spinous  processes  are 

^^'^^  more  or  less  in  tlie  direction  of  tlie  concavity  :  so  tliat,  in  cases 
of  ^  • 

double  lateral  curvature,  and  when,  as  is  usually  the  case,  the  doi-sal 

.  ^^^ature  is  to  the  right,  the  spinous  processes  of  the  same  vertebne 

,  ^*iiie  also  to  the     left ;  while  tlie  bodies  of  the  lumbar  vertel)ra3 

^irig  rotated  in  the  op|X)site  direction,  their  spinous  processes  inciino 

^  ^He  right. 

*^Xamples  are  now  and  then  presented  of  spinal  curvature,  clearly 

^P^ndent  upon  the  same  causes  which  give  rise  to  the  lateral  cur- 


443 


LATERAL   (TKVATUBE   OF   TIEE   8PINB. 


vatiires,  in  which  f<ir  certain  reasons,  not  always  easily  detennined, 
the  direction   of    the   several    inflexions    is    aittero-pueterior   iusteid 
of  lateral ;  these  examplea  rei>re8enting  eiBf 
'*■"*■  gerationsormotlilicatioiiBof  tlieuatiiralB[)iittl 

curxes.  AVlieii  the  con\exity  of  the  cuni- 
tore  is  posterior  and  is  limited  mostly  to  tbe 
dorsal  region,  the  appearance  presented  is  M 
nnlike  that  seen  in  rickets,  and  it  ie  nuued 
cyphoaig  /  when  the  lunihar  and  lower  dorsil 
vertelinB  present  a  strong  convexity  forwardi, 
it  ia  termed  lonloxis. 

Causes. — In  a  few  exceptionable  examplft, 
the  cause  of  lateral  curvature  may  be  found 
in  some  original  or  acquired  defect  of  the  pel- 
vic bones,  or  of  tlie  lower  extremities;  which 
render  necessary  certain  changes  in  the  dinc- 
tion  of  the  vertebral  column,  in  order  to  pre- 
serve Uie  equilibrium.  In  other  cases,  alm«t 
equally  exceptional,  tlie  defonnity  is  duelu 
functional  or  organic  disease  of  the  tbondc 
or  abdominal  viscera.  But  in  a  large  yrvfot- 
tion  of  cases,  the  immediate  cause  ie  to  tie 
sought,  in  a  gradual  loss  of  equilibrium  be- 
tween those  antagonizing  muscles  which  con- 
trol the  motions  of  the  spinal  column;  Bixi 
which  condition  is  induced  by  habitual  iml"- 
nation  of  tlie  body  to  the  one  side  or  the  other,  iu  standing  or  in  sitting, 
or  to  the  habitual  exercise  of  one  set  of  muscles,  while  the  oppoeite  uid 
corresponding  muscles  are  at  rest.  As  has  already  been  intimated  m 
the  preceding  pages,  its  remote  cause  is  to  be  found,  usually,  in  » ilfr 
}>reciatioii  of  the  tone  of  the  general  system. 

Treatment. — In  the  early  stages  of  tliis  affection,  a  complete  u™ 
mpid  cure  may  often  l>e  accomplished,  by  the  proper  use  of  all  tin** 
measures  wlii(;h  are  calculated  to  develop  and  equalize  nnisc^nlar  power; 
and  to  this  end,  boys  nnist  be  taken  from  the  desk,  the  counting-room? 
and  fi'oin  the  school-lKiuses,  where  they  are  com[>elled   to  sit  iwy 
hours  ea<'h  day  upon  benches  witlinut  backs ;  girls  must  be  taken  fw^* 
schools,  where  liealtli  is  always  held  subordinate  to  dep^irtnient  bbo 
Bcliolarwhip  ;  inid  both  bovs  and  girls  must  be  sent  to  the  ticlds,  to  nai'P 
and  fnilii-  like  wild  colts.     Calisthenics,  and  gymnastics,  and  bJ*' 
methodic  ilrilla  may  be  of  some  little  value  in  their  way;  but  as  me*' 
sui-es  of  hygiene,  and  especially  in  their  |)ower  to  attain  the  results  uff^ 
pro|)osed,  they  will  bear  no  comparison  with  those  free  and  unrestraint 
exercises  in  which  the  heart  and  muscles  act  in  unison. 

C()ld  water  and  i^alt  water  bathing,  Faradization,  frictions  and  g"*'*' 
wholesome  food  ai-e  imixirtant  adjuvants ;  nyr  must  I  omit  to  menUo*^ 
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dul  very  much  of  our  success  in  aiiy  given  case  will  depend  upon  the 
die£8.  Boj'B  with  cnxtked  backs,  and  round  shuulders,  and  pigeon- 
ih^ied  chesta  cannot  grow  straight  in  a  tight-fitting  suit  uf  broadcloth. 
A  "healthy"  suit  of  clotlies  is  one  in  which  the  joints  have  free  play, 
iitd  which  betrays  no  treacherous  weakness  in  frog-leap ;  which  ia  cool, 
ind  light,  and  not  easily  soiled.  Girls  cannot  wade  through  the  mud, 
or  even  walk  over  cloeely-ti'inuned  lawtia,  before  the  sun  has  scattered 
the  dews,  with  thin  shoes,  and  trailing  skirts;  nor  can  they  "make 
time"  in  corsets.  If  danglitera  are  sent  into  the  country  to  get  health 
toA  Btraigliten  their  hacks,  they  must  adopt  the  coatuuiea  of  the  people 
imong  whom  they  have  come  to  live.  If  substantial  hats  are  worn  in 
certain  rural  districts,  it  is  because  in  these  places  it  sometimes  rains; 
if  men  and  women  waik  u^>on  clogs  or  stilts,  it  is  because  the  mud  and 
nunhes  have  suggested  the  necesaity. 


In  sitting,  the  back  should  always  have  a  complete  rest ;  and  the 
patient  (should  never  be  pennittcd  to  sit  in  a  l>ent,  or  sideling  position, 
i>ut  whenever  he  feels  a  sense  of  weariness  in  the  iiiiificles  of  the  back, 
"^  should  at  once  place  himself  in  the  sujiiTie  posture  upon  a  lounge  or 
""attress.  When  sitting,  also,  in  case  the  dorsal  cunature  is  to  the  right, 
"W  left  buttock  shonld  be  elevated  by  an  additional  cushion,  in  order  to 
^courage  tlie  nniscles  to  restore  the  equilibrium  of  the  spine. 

« is  only  imhe  second  or  third  stajie  of  this  afiFection  that  spinal  sup. 
P'^te  can  ever  be  useful.  At  all  periods  they  are  liable  to  serious  ob- 
jections, since  no  apparatus  lias  yet  been  <;ontrivcd  which  does  not  in 
**«ne  degree  limit  the  freediim  of  motion,  and  thus  compel  certain 
'DiiBclas  to  fall  into  disuse ;  and  some  forms  of  apparatus  come  near 
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couvcrtiiig  the  body  into  an  automaton,  bo  far  as  the  action  of  ihe 
muscles  is  mncenied.  It  is  true,  also,  whatever  apecialittta  niay  eajto 
the  coiitraiy,tIiat,  as  mere  mechanical  levere,  employed  for  the  purpose 
of  forcing  the  spine  into  the  erect  i>o6itioii,  apparatus  is  able  to  accum- 
plish  but  little,  lu  wliat  tiiay  be  called  the  fourth  or  last  stage,  vlien 
the  spinal  column  becomes  fixed,  and  can  uo  longer  be  made  to  jieU 
auder  pressure,  apparatus  is  useless. 

Among  tlie  various  fuiius  of  apparatus  contrived  for  lateral  earn- 
ture,  that  reconkmeuded  and  employed  by  Brodhuret,  and  that  con- 
structed by  Tiemaiui,  will  bo  found  as  efficient  ae  any. 


Section  2. — Caries  of  the  Spihe. 


Syn.,   KyphcMd*,   R.  O.;   Tuberculoali   of   tha   Spdna;   PoWa   DisM 
Ourvature ;  Artliro-chonililtiB )  Qibbua. 


In  most  cases,  the  history  and  progress  of  this  malady  fiimiBh  verr 
conclusive  evidence,  that  it  is  of  a  tuberculous  or  sh-unioas  ori^iiu, 
especially,  in  those  cases  in  which  the  discia;  a 
develo[(ed  early  in  life,  and  the  largest  pn>por- 
tion  of  cases  are  met  with  before  tlie  sixth  jcar. 
It  is  nevertheless  true,  that  the  immediate  ur 
exciting  cause  may  generally  be  found  in  sjine 
fall,  contusion,  or  other  local  injury,  received 
perlia[>s  se\eral  weeks  or  even  months  bcfcw 
the  development  or  actual  recognition  uf  the 
disease. 

The  inter-articular  fibro-cartilagee  arei)rob- 
ably  moat  often  primarily  affected.  In  "t^^^ 
cases,  it  is  quite  probable  tliat  tlie  primarj- le- 
sion is  a  tuberculous  dei>osit  in  the  cantelluue 
structure  of  the  bodies  of  the  vertebras-  I" 
either  case,  there  is  a  gi-adual  absorption,  wid 
disintegration  of  structure,  until  at  length  the 
affected  vertebra  becomes  reduced  to  a  meie 
shell,  with   perforated   and   crumbling  "-all*, 

i  it  is  crushed  lienoath  the  weight  of  the  suiwrincumbent  coliimii. 

'l  a  lai^  Viajority  of  cases,  vertebral  abscesses  are  formed  sooner  or 

»  a  result  of  tlie  caries ;  excepfwmHy,  however,  death  ensues,  or 

r  takes  place,  without  tAie  fnrmatiri^  ,,f  pus.     We  have  feon 


examples  illustrating  this  ia(:\,fti«iNv^.  ^svecia^b"  ^l^-'^^^'^"*""'^ 
ca«e  rop<.rt,.d  l,y  Dr.  Iliit*.Vuwmt'^  tV  "Se*  '^/'''l^;^ '^S 


,  Dec-mber  2LM869.  in  xviud.  the  4;;;;^;a\ou  \'>-  *^*';!!''_.^ 

l>ortion  of  the  cervit.al  vort^br<e,>-«t  i„  tKe  av.Wp«>,^«  V««^ 
oould  not  be  detected. 
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itomB. — The  disease  is  sometimes  manifested  before  the  child 
>  walk,  and  in  these  ciiaes  the  first  indication  is,  usually,  a  slight 
11  i)f  one  of  thu  spinous  processes,  most  frequently  of  some  one 
liddle  or  lower  dorsal  or  upper  lumbar  vertebrsB.  The  more 
observer  may  also  notice  a  slight  lateral  incurvation,  or  a 
egree  of  fulness,  extending  over  the  space  of  two,  three,  or 
iioua  processes,  pi-eceding  the  more  acute  angular  projection. 
lild  is  a  little  older  and  has  learned  to  walk,  it  is  fii-st  observed 
rii>a  and  falls  easily ;  he  does  not  raise  his  feet  well  in  walking, 
[les  and  turns  his  toes  slightly  in,  and  at  a  somewhat  later 
e  spinal  pmjeetion  is  discovered;  the  child  complains  of  pains 
le,  belly  or  legs;  lie  is  subject  to  spasmodic  contractions  of  the 
iming  sleei>,  and  is  restless,  feverish,  and  fretful. 


Ful] J  Dtvelpped  Curl™, 


!  disease  advances,  one  after  another  of  the  adjacent  vertebne 
nvulved,  and  their  e<irre9pondin!;  spinous  jirocesses  project, 
upon  the  back  an  abrupt  angular  eminence;  the  a]>petite  is 
b;  the  bowels  are  nstially  torpid,  and  the  belly  presents  a 
pearance ;  the  urine  i.-,  in  most  eascK,  pale  and  alkalescent.  At 
>d,  and  in  most  <-asuw,  fcinn  the  i-ai-licst  jwritid  in  the  i)mgre&s  of 
dy,  the  gait  and  genci-!il  ai>pciirance  of  the  little  patient  are 
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almost  characteristic.  He  walks  with  his  head,  shoulders,  and  pehii 
throwu  back,  and  slides  along  with  the  utmost  caution,  as  if  afraid  of 
the  jar  caused  by  the  quick  and  forcible  descent  of  the  foot.  When- 
ever he  attempts  to  pick  any  object  from  the  floor,  he  refuses  to  bend 
his  back,  but  attains  his  purpose  by  some  ingenious  change  of  ix)8itioiL 
While  standing,  he  usually  supports  himself  with  his  hands  upon  his 
knees,  and  with  his  body  bent  forwards  from  the  hips. 

I  should  do  injustice  to  these  unfortunat-e  patients,  if  I  omitted  to 
call  attention  again  to  what  may  be  regarded  as  one  of  the  earliest 
signs  of  this  disease,  and  the  timely  i-ecognition  of  which  may  m\\^ 
times  enable  the  surgeon  to  avoid  wholly  the  angular  deformity; 
namely,  a  slight  lateral  deviation  of  a  single  spinous  process,  or  a  fulness 
or  oval  projection,  extending  over  the  space  occupied  by  two  or  three 
vertebrae,  and  which  probably  indicates  the  softening  of  the  inter-verte- 
bral fibro-cartilages  prior  to  their  destruction. 

As  we  have  already  stated,  suppuration  is  by  no  means  a  constant 
attendant  upon  arthro-chondritis,  although  it  is  the  nsual  result.  In  a 
certain  number  of  cases,  and  especially,  we  have  observed,  when  tlie 
disease  occurs  in  adults,  and  there  is  no  marked  strumous  or  tubercular 
diathesis,  a  cure  is  accomplished,  after  considerable  angular  distr^rtion 
has  taken  place,  without  the  formation  of  pus. 

When  pus  forms  the  prognosis  is  less  favorable,  but  nevertLeless 
there  is  abundant  experience  to  encourage  a  hope,  that  a  ciu^  will 
ultimately  be  accomplished  by  the  solidification  and  fusion  of  the  adja- 
cent vertebrae,  and  by  the  formation  of  a  true  extenial  callus  or  vertebral 
splint. 

The  history,  symptoms  and  management  of  these  vertebral  absceeses 
is  fully  considered  in  their  appropriate  place.     (See  Abdomen,  etc.) 

Treatment. — It  is  unnecessary  to  indicate  the  general  treatment  in 
a  case  of  this  character ;  except  to  say,  that  whenever  the  malady  is 
based  upon  a  strumous  or  tuberculous  diathesis,  every  therapeutical  and 
hygienic  measure  must  be  employed  to  invigorate  the  system,  and  im- 
prove the  "general  health.  In  this  case,  as  in  strumous  disease  of  the 
hip-joint,  air,  light  and  exercise  constitute  essential  means  of  cure;  and 
here,  also,  absolute  rest  and  freedom  fropi  pressure  for  the  inflamed 
and  disintegrating  structures,  are  necessary  conditions  of  success,  Eest, 
with  relief  from  the  pressure  of  the  superincumbent  weight,  may  be 
obtained  by  lying  upon  a  mattress  in  the  prone  or  su])ine  ]X)sition;  but, 
in  order  to  combine  with  those  conditions  healthful  exercise  and  an 
abundance  of  pure  air,  in^(i\\anu-al  supports  are  required. 

The 
cation 
fireatest 

curate  adaptation ;  pi-o^^^^  \ve  '^^  ^W"^^^^^  directions  upon  the  epinftl 
column,  sufficient  to  iii^^^^\e  sv^VV^^^^^^^  steadiness,  and  to  transfer^ 
»ome  degree,  the  weight  ^^*^f  the  ftpv\\^\^o\v\™^  ^^^''^^^  ^^^^  affected  vertebitB. 
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to  their  correeponding  oblique  proceBses,  while  at  the  same  time  these 
venebne  ehall  uot  be  separated  fmm  each  other  in  a  maimer  to  defeat 
the  eud  desired,  namely,  their  final  uniou  and  coueolidation  by  callus ; 


Kir  CuIh  tt  the  Bplne. 

^0  pressure  being  60  applied  on  either  side  of  tlie  spinons  pmceBses,  and 
""t  iiptin  the  processes  themselves,  as  that  it  shall  cause  the  least  paiu 
*f  pendulous  belly;  interfering  in  no  way  with  the  fi-ee  motions  of  tho 
iTna  or  legs. 

The  plaster-of-Paria  dressing  employed  by  Dr.  Sayre  is  applied  in  the 
ollowing  manner:  The  person  to  whom  it  is  to  be  applied  being  divested 
t  his  clothing,  a  close-Stting  knit  shirt  is  drawn  over  his  body  and  hips, 
le  is  then  suspended  by  the  head  and  arm-pits  until  only  his  toes  rest 
ipon  the  Soor.  While  in  this  position  a  roller,  into  the  meshes  of  which 
Iry  plaster-of -Paris  has  been  rubbed,  after  soaking  two  minutes  in  water, 
3  applied  from  the  top  of  tho  trochanters  to  the  arm-pits.  Over  this 
hree  or  four  aildltional  thicknesses  of  roller  are  laid,  each  succeaslTe 
ayer  being  rendered  smooth  by  the  hand.  After  ten  minutes  the  patient 
nay  be  taken  from  tlic  suspension  apparatus  and  laid  upon  a  hard  mat- 
.reas  for  three-quarters  of  an  hour.     The  clothes  may  then  be  resumed. 

This  mo<lo  of  support  is  simple,  inexpensire,  and  often  useful,  but  it 
B  liable  to  some  scrioua  objection,  and  is  far  fro:n  beiug  able  to  accom- 
plish all  tliat  its  advocates  have  sometimes  claimed  for  it.  In  many 
^ases  other  forms  of  apparatus  ought  to  be  preferred. 

Whatever  may  bo  the  form  of  apparatus  employed,  when  the  caries  is 
U  or  above  the  middle  dorsal  vertebrie,  some  additional  support  for  tho 
head,  neck,  and  shoulders  will  be  required. 
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Sbotion  3. — Cleft  Spine. 

Bjn^  Spina  Bifida,  R.  O. 

Spina  bifida  is  a  congenital  affection.  It  may  present  itself  npoD  an; 
portion  of  the  spinal  column,  or  the  spine  may  be  cleft  through  its  en- 
tire length,  but  in  a  large  majority  of  cases  it  is  limited  to  the  lumbar 
region.  By  most  writers,  it  is  spoken  of  as  simply  an  example  of  arrest 
of  development.  It  is  questionable,  however,  whether  the  arrest  of  de- 
velopment is  not  in  most  cases,  perhaps  in  all,  a  result  only  of  a  diseased 
condition  of  the  spinal  membranes,  in  consequence  of  which  an  excess 
of  arachnoid  fluid  is  formed,  and  the  fusion  of  the  spinal  plates  pre- 
vented by  mechanical  pressure. 

The  integument  covering  the  tumor  formed  by  the  protruding  mem- 
branes is,  in  some  cases,  quite  like  integument  in  other  parts  of  the 
body ;  at  other  times  it  is  thin  and  parchment-like ;  or  there  may  be  a 
complete  absence  of  tegumentary  covering,  the  meninges  themselTes 
presenting  upon  the  surface.  The  sac  may  connect  with  the  spinal 
cord  by  a  narrow  or  a  large  opening,  and  the  tumor  may  conse- 
quently assume  a  pediculated  or  sessile  form.  The  contents  of  the  m 
are  in  most  cases  nothing  but  a  thin,  transparent,  watery  fluid— the 
subarachnoid.  In  a  few  examples,  the  sac  has  been  found  to  contain 
more  or  less  adipose  and  C(mnective  tissue. 

Mr.  Holmes  asserts,  that  in  the  common  position  of  the  spina  bifida, 
the  cord,  or  some  important  portion  of  it,  is  almost  always  contained  ii'^ 
the  sac.     And  Mr.  Hewett  says,  that  he  found  only  one  such  prepara- 
tion out  of  twenty,  in  which  the  nerves  were  not  connected  with  tlie  sac- 
When  the  cord,  or  its  caudal  prolongation,  is  thus  impUcated,  it  is  alwa>^* 
closely  united  to  the  posterior  wall  along  the  median  line,  and  tl»^ 
nerves  pass  laterally  in  either  direction,  enclosed  in  the  posterior  a»>  ** 
lateral  walls,  toward  their  final  destination. 

The  tumor  is  generally  elastic  and  may  be  somewhat  reduced  in  si^S 
by  pressure,  especially  when  the  patient  is  in  the  recimibent  posture 
and  under  such  circumstances  the  tension  of  the  fontanelles  mayb^ 
increased,  or,  if  the  patient  is  hydrocephalic,  the  circumference  of  th  ^ 
head  may  be  enlarged.  Moderate  pressure  usually  causes  no  apparent 
inconvenience,  but  in  other  cases  it  occasions  convulsions  or  temporary 
paralysis. 

The  prognosis  will  vary  somewhat  according  to  the  size  of  the  tumor^ 
its  rapidity  of  growth,  the  appearance  of  the  integument,  and  upon  th^ 
presence  or  absence  of  other  complications.  In  a  large  majority  or 
cases  ulceration  soon  takes  place,  convulsions  ensue,  and  the  patient  dies^ 
In  a  few  examples  we  have  seen  a  spontaneous  cure  effected,  and  in  on^ 
case  under  my  observation  the  patient  has  survived,  notwithstanding  ih^ 
gradual  and  continued  growth  of  the  tumor,  .to  adult  life. 


CLEFT   SPINE.  449 

'eatment. — The  obstacles  to  the  successful  management  of  these 
are :  first,  the  fact  that  in  not  a  few  examples,  to  say  the  least, 
primary  and  essential  malady  is  a  diseased  condition  of  the  arach- 
membranes,  over  which  neither  local  nor  constitutional  remedies 
much  control ;  second,  the  danger  of  propagating  inflammation  to 
contents  of  the  spinal  canal  by  all  strictly  surgical  expedients ;  third, 
occasional,  and,  according  to  Mr.  Holmes,  th o  frequent  presence  oi 
cord  and  of  the  spinal  nerves  in  the  arachnoid  sac. 
low  to  overcome  or  to  shun  these  impediments  has  for  a  long  time 
sn  the  subject  of  careful  inquiry  and  experiment,  but  we  cannot  say 
very  much  has  hitherto  been  accomplished.  We  still  feel  it  our 
d\ity  to  advise  only  an  expectant  course  in  all  cases  which  do  not 
thjreaten  a  speedy  dissolution ;  but  when  the  tumor  is  observed  to  in- 
crease with  rapidity,  or  paralysis  with  convulsions  are  fairly  announced, 
it  yriW  be  proper  to  resort  to  some  one  of  the  authorized  surgical 
^^pedients. 

tapping  with  a  fine  needle  or  with  a  small  trocar  and  canula,  fre- 

l^ently  repeated,  followed  by  moderate  pressure  made  by  means  of  a 

P^<i  and  bandage,  or  by  collodion  plaster,  has  occasionally  proven  suo- 

^^BfifuL     In  order  to  avoid,  as  far  as  possible,  injury  to  tie  spinal  cord 

^^  nerves,  in  case  they  should  be  involved  in  the  tumor,  the  tappings 

^'^onld  be  made  remote  from  the  median  line.    If  the  integument  is 

^^^y  thin,  and  collodion  is  employed,  Behrend  recommends  that  it  shall 

*^^  Hciixed  with  equal  parts  of  castor-oil.     The  mixture  should  be  spread 

^^     Tery  thick,  and  allowed  to  dry  completely  before  the  child  is 


▼  "elpeau,  Brainard,  and  others  have  succeeded  by  combining  the 
^_  "^ration  of  tapping  with  injections  of  iodine.  Brainard  declared  that 
^^  liad  cured  three  cases  by  this  method.  His  plan  is  as  follows :  having 
^*^t  placed  his  patient  under  the  influence  of  an  anjesthetic,  a  portion 
^^^y  of  the  fluid  is  drawn  ofF;  when  a  small  quantity  of  a  solution,  com- 
of  iodine  five  grains,  iodide  of  potassium  fifteen  gmins,  and  water 
«  ounce,  is  injected.  This  is  allowed  to  remain  a  few  seconds  and 
^^^n  withdrawn.  Next  the  sac  is  injected  and  washed  out  with  tepid 
^^^ter ;  and  finally,  a  portion  of  the  subarachnoid  fluid,  which  has  been 
^^^tained  and  kept  warm,  is  injected,  and  pressure  applied. 

Excision,  the  removal  by  the  dcraseur  and  rapid  ligation  by  the  liga- 
^V^re,  have  all  been  suggested  and  practised,  but  not  with  results  which 
^^ould  encourage  a  repetition. 

The  gradual  obliteration  of  the  neck  of  the  sac,  by  an  elastic  or  mod- 
erately tight  ligature,  is  less  hazardous,  and  has  occasionally  proven 
Successful,  but  it  is  only  applicable  to  cases  in  which  tlie  pedicle  is 
tiarrow.     In  three  or  four  cases,  in  which  I  have  made  trial  of  this 
tnethod,  no  good  has  been  accomplished. 

(Spinal  distortions,  due  to  JiachitiSy  have  been  considered  in  conneo 

don  vrith  other  general  diseases  of  the  osseous  system.) 
29 


CHAPTER  XXIIL 

DEFORMITIES,  NATURAL  AND  ACQUIRED. 


Club-foot.   Syn.,  Talipes  R.  C. 


There  are  four  principal  varieties  of  club-foot,  namely:  varus,  val 
«quinuB,  and  calcaneus.  Systematic  writers  have  also  of  late  recogr^S 
nized  several  subordinate  varieties,  namely,  equino- varus,  equino-valgus^^ 
calcaneo- varus,  and  calcaneo- valgus.  To  which  may  be  added  plantariig,  ^ 
or  pes  cavus. 

Talipes  Varus. — Of  the  four  leading  varieties  enumerated  above, 
talipes  varus  is  by  far  the  most  frequent,  and  will  therefore  demand  the 
first  consideration.  But  it  must  be  observed  that  varus  is  almost 
always  associated  with  some  degree  of  equinus.  It  would  be  more 
•correct,  therefore,  to  speak  of  equino- varus  as  the  most  frequent  variety. 
Both  the  primary  and  the  subordinate  variety  will  be  included  in  the 
following  history. 

The  position  of  the  foot  is  not  identically  the  same  in  different  cases; 
but  it  differs  according  to  the  degree  of  shortening  of  the  muscular  and 
tendinous  structures.  It  will  be  convenient  to  speak  of  varus,  therefore, 
as  existing  in  the  first,  second  or  third  degree.  In  the  first  degree  there 
is  but  little  more  than  that  amount  of  inversion  which  has  been  called 
"pigeon-toe."     In  the  tliird  degree  the  foot  is  twisted  inwards  until 


Pig.  218. 


Fig.  Sid. 


Double  Talipes  Bqcdno-Vama.    Ist 
(Same  aa  Fig  219;  after  6  months*  treat* 
ment.)    Si^yre. 


Doable    Talipes    Bqnlno-Varaa. 


the  big  toe  can  be  easily  placed  against  the  inside  of  the  leg ;  the  foot 
is  rotated  inwards  upon  its  long  axis,  and  when  the  patient  stands  erect, 
the  outer  and  upper  jX)rtion  of  the  tarsus  rests  upon  the  ground ;  the 
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E<X7'C  is  extended  apon  the  leg  aud  the  lieel  is  drawn  up.  In  the 
s«±«:s«Dnd  degree  the  foot  occupies  a  poaitioii  intermediate  between  tlieee 
^jc.«iiemes. 

^t  birth  the  amitomical  malformations  arc  iu  most  cases  verj-  tri- 
'v.-to.l;  but  in  the  progress  of  time,  aud  especially  after  the  patient  be- 
gins to  use  the  Umbs  in  progression,  they 
ai~e  more   apparent.     The   shortened   mua-  Fig,sso. 

c-les  become    more   contracted  and   active, 
W"l»iJe    the   elongated   muscles   increase   in 
length  and  frequently  decrease  in  strength ; 
"le     tendons   become   displaced ;    the  liga- 
**eiit9  upon  one  side  shorten  and  grow  more 
^o'lHiact,  and  upon  the  opposite  side  they 
***-ff^r  elongation;  the  boues   of  the  tarsus, 
'^'i     especially  the   astragalus,  in   old   and 
^t»7^nie  cases,  undergo  material  changes  in 
5***»>i ;  and  finally,  even  the  integument  is 
^*^*tened  upon  the  inner  side  to  a  degree 
^^^-'t  would  render  innnediate  restoration  of 


^:t 

^:e 


foot  to  its  nonnal  position  impossible,  if 
in-    subjacent    tissue    was    divided.     A 
^■*~efHl  obBer\-ation  will  show  the  statement 
Sayre  to  be  correct  that  the  principal  seat 


malposition  and  distortion,  in  >no6t  of  the  forms  of  talipes,  but  especi- 
*^Vy  in  varus,  is  the  middle  tarsal  articulatit>n,'  a  fact  which  finds  a 
^^ady  explanation  in  the  great  latitude  of  mution  enjoyed  by  this  com- 
^-^^-Jiiud  enarthnidial  joint. 

In  addition  to  distortion  of  the  foot,  as  a  result  of  the  causes  inducing 

^^lipes,  there  is  in  most  eases  a  lack  i>f  circulation  and  of  nutrition,  not 

^imited  to  the  fcxrt,  but  extending  usually  to  the  entire  leg  and  thigh; 

**i  consequence  of  which,  the  affected  foot  and  limb  fail  to  develop  in 

tlie  Bame  pro]>ortton  as  the  corres|K>nding  sound  extremity.     Eventually 

the  foot  will  be  found  to  l>e  smaller,  and  the  limb  soniewhab  shorter 

than  the  opposite.     This  may  l)e  due  in  some  niea,snre  to  the  original 

<lefe<!t;  but  it  is  nuistly  due  t<i  the  im]jerfect  use  of  the  iirab,  as  is 

shown  by  the  effect  of  exercise,  and  of  restoring  the  natural  fonn  of  the 

fijot,  in  jjreventing  these  results. 

Various  theories  have  l)een  suggested  iu  exi)lanation  of  congenital 
club-fixit ;  but  among  them  all  there  is  only  one  which  is  sustained  iiy 
a  sulticient  weight  of  testimony  to  entitle  it  to  respectful  considemtion, 
namely,  that  it  is  due  to  disturbed  innervation;  in  conse(|uen(;e  of 
which,  at  some  jxiriod  of  fo'tal  life,  the  balance  of  jiower  bctwcwi  anta- 
gonizing nmscles  is  hfst.     It  will  be  noticed  that  in  the  case  of  cIub-f<iot, 


'  S^re.     Praetienl  Manwil  an  the  Trfntmeiit  of  ni'ih.f,>ot,  by  LeH-i«  A.  Sayre,  M.D., 
Prot  of  Orthoiwdio  Suiger;,  Bellevue  Hosp,  Med.  Col.,  etc.,  etc     Appleton,  1800. 


452  CLUB-FOOT. 

as  in  moBt  other  analogous  congenital  deformities,  the  direction  of  the 
displacement  almost  invariably  corresponds  to  the  most  active  mnsdes. 
The  extensors  and  adductoi*s  of  the  foot  are,  in  their  normal  state, 
much  more  }K)werful  and  active  than  the  flexors  and  abductors ;  and  it 
is  only  necessary  to  assume  a  slight  additional  loss  of  equilibrium, 
either  from  diminished  innervation  of  the  one  set  or  from  increased 
innervation  of  the  opposite,  to  understand  why  varus  should  be  of  such 
frequent  occurrence.  It  is  quite  probable,  dien,  that  the  former  con- 
dition, namely,  diminished  innervation,  or  a  modemte  loss  of  the  normal 
activity  of  the  opposite  muscles,  is  at  the  foundation  of  most  cases  of 
congenital  talipes;  precisely  as  we  observe  that  diminished  innervation 
is  the  usual  source  of  acquired  talipes,  as  it  occurs  during  early  life,  in 
consequence  of  the  so-called  infantile  paralysis. 

Treatment. — To  the  question,  At  what  period  of  life  is  it  best  tc 
commence  the  treatment  of  varus?  I  reply,  at  the  earliest  possible 
period.  At  birth  the  deformity  has  already  been  in  progress  for  some 
time,  but  unfortunately  the  child  has  not  hitherto  been  within  the  reach 
of  surgical  aid.  There  is  no  i^eason,  however,  why  the  earliest  opportu- 
nity should  not  be  seized  when  no  obstacles  are  interposed.  The  delay 
of  a  month  may  make  very  little  difference  in  the  final  result,  but  it  is 
enough  to  know  that  it  makes  some  difference,  inasmuch  as  the  defor- 
mity, once  commenced,  is,  so  far  as  my  observation  extends,  always 
progressive. 

The  nurse  should  be  instructed  to  manipulate  the  foot  daily,  and  thus 
seek  to  restore  it  to  position ;  it  must  not  be  farther  distorted  by  swad- 
dling clothes,  but  left  loose  and  free,  until  the  skin  has  become  a  little 
hardened  by  exposiu'e.  As  early  as  the  eighth  week  the  surgeon  may 
begin  to  aid  in  the  restoration,  by  the  application  of  adhesive  plasters 
made  to  encircle  the  ball  of  the  foot,  and  from  thence  extended  to  the 
leg.  The  precise  manner  of  applying  these  adhesive  strips  need  not  be 
explained,  since  no  surgeon  of  ordinary  ingenuity  will  experience  any 
difliculty  in  their  application.  Splints  made  of  gutta-percha,  moulded 
to  the  foot  and  leg  while  the  parts  are  held  in  position,  will  often  ac- 
complish all  we  desire  in  varus  of  first  or  second  degree.  Felt,  leather 
and  plaster-of -Paris  may  be  used  for  the  same  purpose ;  and  with  one 
or  another  of  these  simple  measures,  persisted  in  a  few  weeks  or  months, 
1  liave  brought  many  simple  cases  to  a  speedy  cure. 

In  case  the  varus  does  not  sensibly  improve  under  tliis  management, 
and  the  child  has  attained  the  age  of  four  or  six  months,  other  mechan- 
ical appliances  must  be  brought  to  our  aid. 

With  nearly  all  forms  of  apparatus  which  do  not  extend  above  the 
knee,  great  difliculty  is  experiencted  in  preventing  rotation  of  the  foot 
inwards :  indeed,  in  most  cases,  they  accomplish  little  or  nothing  beyond 
straightening  the  foot  upon  itself,  and  turning  its  plantar  surface  down- 
wards and  outwards.  The  extension  of  the  apparatus  to  the  thigh,  or 
to  the  thigh  and  body,  remedies  tliis  difliculty ;  but  tlie  complexity  and 
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weight  of  such  dressings  reader  tliem  wholly  inapi>li<!ftble   to 
:s  and  yuiing  children. 

^ase  botli  feet  are  affected  with  vanis,  I  have  found  a  mnoh  more 
!  and  B&tisfaiitory  remedy  iii  the  following  arrangement.  Both 
re  placed  in  Scarpa's  shoes  or  in  common  laced  boots,  each  one  of 
oes  or  lK>ots  being  supplied  with  a  steel  loop  or  fenestra,  placed 
ely  nnder  the  part  eorrespondiiig  to  the  ball  of  the  foot  The 
leiug  pW-oil  in  the  shoes,  the  lieclb  are  tied 
cr  by  a  string,  and  a  bar  of  steel,  furnished 
.shoulder  at  each  end,  aiid  about  four  or  live 
in  length,  is  inserted  by  itn  two  extremities 
le  loo]»s,  pressing  the  toes  well  apart, 
some  cases,  wliere  I  liave  ex|)erieiiced  much 
Itr  ill  the  management  of  the  case,  I  have 
id  to  the  same  expedient  in  varus  affecting  hnt 
ot.  Ko  harm  comes  of  this  arrangement  so  far 
nse  of  the  muscles  is  concerned.  Indeed  they  are  usually  ren- 
more  active  l)y  the  resistance  offered  to  tlieir  free  motion. 
appears  from  a  statement  made  by  Dr.  Atlee  to  the  American 
al  Association, in  May,  1868,  that  Dr.  Henry  Neil,  of  Philadelphia, 
employed  a  similar  method,  using 
"•  ***■  for  this  purpose  a  piece  of  thin 

strong  board  shaped  to  the  sole  of 
each  foot,  and  united  by  a  cn>se- 
bar;  the  whole  being  made  of  one 
piece  of  board.  These  wooden 
soles  were  then  bound  to  tlie  bot- 
tom of  the  shoes,  or  of  the  feet. 

Mr.  Dengler,  orthopaidic  in- 
strument-maker of  this  city,  has 
extended  this  idea  to  the  treat- 
ment of  cases  in  which  the  pa- 
tients are  walking  about,  the  heels 
being  left  free,and  tiie  inter-pedal 
bar  being  connected  with  each 
shoe  by  short  cliaiiis. 

The  shoes,  constructed  with 
elastic  rubber,  or  coiled  wii-e- 
bands  as  substitutes  for  steel 
ppringii,  and  with  a  joint  in  the 
the  shoe,  to  allow  of  greater  lateral  uiovemont,  are  useful  niodi- 
ifi  of  Scarpa's  original  shoe:  but  the  absurd  contests  maintained 
n  rival  instninicnt-inakers  as  to  priority  of  invention,  without 
settled  the  jxiints  in  dispute,  have  served  to  give  undue  impor- 
o  tlieir  suggestions,  and  to  load  the  public  to  iinnginc  that  tliese 
B  were  radical  and  re\olutionary. 


DnvlET'fl  Apparfttiu 
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Tiie  lateral  hinge  is  an  old  contrivance,  and  its  value  is  limited 
tluee  eases  in  whidi  effective  pressure  cannot  be  made  apou 


Tiemuin'B  Uodlflcmtlan  ot  Sair]»'r<  8h»> 
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vated  foot  by  bands  or  elastic  springs.  Big^  claims  to  liave  introduced 
elastic  bands  as  a  substitute  for  springs  in  1854 ;  and  Barwell  has  more 
lately  greatly  extended  their  application.  Most  American  sursreons 
and  ortho|)8edists,  inchiding  Sayre,  Andrews,  Prince,  Davis,  and  otliere, 
have  adopted,  witli  more  or  less  modifications,  the  views  and  practice  of 
BarwcU.  In  a  large  proportion  of  cases  the  plan  is  poesesacfl  of  real 
advantages;  but  the  claim  that  this  or  any  other  plan  of  mechanical 
8upp<)rt  leaves  the  muscles  and  joints  wholly  free  from  restraint  is 
unfounded. 

Of  the  various  modifications  of  Scarpa's  Bhi>e  there  is  none  better  than 
tliat  constnicted  by  Mr.  Tiemann,  of  this  city,  with  a  high  boot  having  a 
movable  sole,  an  adjustable  ankle-joint,  a  single  upright  bar,  and  a  ciird 
attached  to  spiral  springs;  or  tliat  constructed  by  Sayre,  with  two 
nprigiit  bai-s.  a  ball  and  socket  joint  under  the  hollow  of  the  fiRit,  and 
in  which  India-iubber  tubing  is  substituted  for  the  coiled  wire. 

I  must  not  omit  to  mention  Mr.  Barwell's  ingenious  mode  of  com- 
bining adhesive  strijis  and  elastic  bands,  f-ir  the  purpose  of  adjusting 
club-feet.     His  method  is  as  f<)llow8 : — 

One  or  two  triangular  pieces  of  adliesive  plaster,  cut  as  shown  in  the 
accompanying  drawing  (Fig.  2251,  and  fastened  to  wire  loops,  are  laid 
under  the  sole  of  the  fo<it  (Fig.  226),  two  long  strips  are  laid 
n]Kin  the  side  and  fi-out  of  the  leg,  aiul  reinforced  by  a  strip  of  tin 
having  at  its  n[)per  end  a  loop  ("Fig.  227).  The  longitudinal  adhesive 
and  till  strija  are  then  secured  above  by  circular  strips  of  adhesive 


pl^bsfer,  with  dots  to  receive  the  loop :    at  the  lower  end,  the  piaster  is 
r^^ttreed  upon  the  tin,  and  secured  also  by  eirenlar  adhesive  strips  and 


tJ 


roUere.     By  the  aid  of  a  conple  of 

Btnall  chains  and  India-rubber  tubing 
the  upper  and  lower  loops  are  connect- 
ed, and  the  adjnetment  of  the  fofit  ef- 
fected. It  need  ecarcely  be  said  tliat 
these  piasters  will  often  become  lo«8- 
fiied  and  will  require  frequent  readjustment,  bnt  so  long 
'"  place  their  effect  ie  all  that  could  be  desired. 


I  have  not  hithorto  siKikcii  of  tenoio- 
my  as  a  means  of  ovci-coujiuj:  defi)raiity 
in  club-foot,  because  I  desiix'  it  to  be 
regarded  as  a  last  i-oM)rt.  Not  that  we 
ought   alwayu   to   wait   vnitll    all    other 
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measures  have  been  tried ;  but  that  we  ought  never  to  resoit  to  tenotomj 
when  there  is  a  reasonable  prospect  that  manipulation  or  mechanical  q> 
pliances  will  succeed.  The  great  advantages  of  this  method  in  certain 
cases  were  first  established  by  Stromeyer  in  1831.  Since  this  time  the 
operation  has  enjoyed  a  remarkable  reputation,  and  until  quite  recentlj 
all  other  means  of  overcoming  club-foot  deformities  have  been  regarded 
as  only  secondary  to  tenotomy.  To-day  a  strong  reaction  has  taken  pLwe, 
and  chiefly,  I  think,  through  the  influence  of  the  writings  of  Barwell; 
indeed  there  would  seem  to  be  some  danger  that  the  reaction  tended  to 
the  exclusion  of  tenotomy  altogether.  For  myself  I  take  some  satisfao 
tion  in  saying  that  my  opinions  have  not  much  or  at  all  changed,  imifr 
much  as  I  have  always  regarded  tenotomy  as  an  important  and  indiB- 
pensable  resource  in  some  cases,  but  as  wholly  unnecessary  in  othen; 
in  short,  tenotomy,  in  my  practice,  has  always  occupied  a  position  sec- 
ondary and  subordinate  to  other  measures. 

There  is  no  tendon,  whose  contraction  interferes  with  the  restoratian 
of  the  foot,  which  may  not  with  propriety,  under  certain  circumstances, 
be  cut ;  but  it  will  perhaps  prove  a  better  guide  to  the  yoimg  surgeon 
when  1  say,  that  section  of  the  tendo  Achillis  is  most  often  required,  and 
most  often  furnishes  positive  results.  After  this,  the  tibialis  anticus 
and  posticus  most  frequently  demand  division.  Division  of  the  plan- 
tar fascia,  no  doubt  advantageous  in  a  few  examples,  has  seldom  ful- 
filled my  expectations. 

In  dividing  the  tendo  Achillis  I  employ  usually  an  ordinary  tenotome, 
and  placing  the  patient  upon  his  belly,  an  assistant  steadies  and  renden 
tense  the  tendon  by  forcible  flexion  of  the  foot.     The  integument  is 
then  lifted  or  drawn  to  the  opposite  side,  while  the  point  of  the  knife  is 
entered  from  the  proximal  side,  between  the  skin  and  tendon,  and  the 
division  is  effected  by  carefully  estimated  pressure  and  a  slight  sawing 
motion,  the  edge  of  the  knife  being  directed  toward  the  bones.    The 
tendon  beginning  to  yield,  the  flexion  of  the  foot  is  increased,  and  slight 
pressure  upon  the  knife  is  continued  until  the  separation  is  complete* 
There  need  be  no  hesitation  in  forcibly  restoring  the  foot  to  position  B^ 
once,  and  in  thus  separating  widely  the  ends  of  the  divided  tendon.    No^) 
I  may  add,  need  there  be  any  delay  when  tlie  dressing  is  completed,  5-^ 
applying  the  proper  mechanical  apparatus,  and  thus  holding  the  enC^ 
of  the  tendon  well  apart.     Union  occurs  as  speedily  when  this  raethc^ 
is  pursued  as  when  other  and  more  dilatory  measures  are  adopted. 

There  is  some  danger  in  this  operation  of  wounding  the  posteric^ 
tibial  artery  or  its  malleolar  branches,  but  this  danger  is  not  lessened 
by  introducing  the  knife  beneath  the  tendon ;  while  flie  danger  of  tran^ 
fixing  the  integiunent,  and  of  making  only  a  partial  division  of  ti^ 
tendon,  is  thereby  increased. 

The  refinement  of  tliis  operation  which  some  orthopaedists  pretend  t^ 
practise,  namely,  dividing  the  tendon  without  dividing  its  capsule,  :^ 
•imply  impossible ;  nor  is  the  suggestion  based  upon  any  correct  do^ 
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line  of  the  process  of  repair  in  the  divided  and  separated  structures, 
[he  new  or  intermediate  tendon  is  not  necessarily  formed  from  the 
nterior  of  the  sheath,  nor  indeed  is  it  exchisively  a  projection  of  new 
L^ues  from  the  cut  and  separated  extremities.  All  the  connective 
i«ue,  whicli  has  suffered  lesion,  adjacent  to  the  cylindrical  canal 
bnned  by  the  withdrawal  of  tlie  divided  ends,  contributes  to  tlie  forma- 
ioii  of  the  new,  at  tii-st  cicatricial,  and  finally  tendinous  structure, 
fortunately  the  tendo  Acliillis  is  seldom  enclosed  by  a  pi-ojK^r  synovial 
heath.  If  it  were,  the  same  thing  would  happen  here  which  is  known 
0  happen  elsewhere — whenever  tendons  are  divided  within  synovial 
anala— no  union  would  take  place.  For  this  reason  the  division  of  the 
exor  and  extensor  tendons  of  the  fingei-s  can  only  be  made  for  the 
dief  of  deformity,  but  with  no  hope  of  restoration  of  function.  For 
le  same  reason,  also,  in  a  pretty  large  projx)rtion  of  cases,  when  the 
Walis  posticus,  tibialis  anticus,  and  the  extensor  comnumis  digitormn 
ave  been  divided,  their  functions  have  never  been  restored.  These 
re  facts  which  orthoj^aidists  who  do  not  hesitate  to  cut  all  shortened 
?udoii8,  and  without  sufficient  regard  to  where  they  cut,  have  not 
*med  to  understand,  or  they  have  at  least  kept  them  too  much  out  of 
'gilt. 

Valgus. — E  version  of  the  foot  or  "  splayed  foot,"  is  in  most  cases 
iqiiired,  and  is  due  generally  to  some  disease  of  the  tarsal  bones ;  to 
t^kness  of  the  internal  lateral  ligaments; 
»|)aralysis  of  the  flexors  and  adductors;  or  .^  ^^'  *^* 

'  an  accident,  such  as  a  fi*acture  of  the 
temal  malleolus,  or  a  rupture  of  the  del- 
id  ligament. 

Plat-Foot  is  a  variety  of  the  same  affec- 
►n,  being  due  in  most  cases  to  a  yielding  of 
&  ligaments  which  sustain  the  tarsal  arch. 
Treatment. — Originating  from  so  great 
variety  of  causes,  the  treatment  must  be 
^ceesarilv  varied  to  meet  the  exinrencies  of 
«  case.     Ordinarily,  except  where  it  occurs 

early  life  as  a  consequence  of  simple  re-  xaiipcs  vaigu*. 

xation  of  the  articular  ligaments,  and  a 

-neral  deficiency  of  muscular  power,  or  as  a  consequence  of  infantile 
aralygis,  it  is  incural)le.  In  the  fii'st  class  of  cases  mentioned,  however, 
le  cure  is  often  effected  spontaneously  as  the  child  grows  and  be- 
f->nie8  more  robust,  or  by  manipulation,  frictions  and  careful  exercise 
*  the  liml>8  in  progression.  When  it  is  due  to  infantile  paralysis, 
•^^ell's  apparatus,  or  any  light  apjiaratus  constructed  with  elastic 
*ndg,  which  do  not  interfere  with  the  exercise  of  the  muscles,  will  be 
^uiid  serviceable. 

fiquinuB. — Extension  of  the  i(K>t  wyHm  the  leg  may  be  caused  either 
y  pandysis  of  the  extensor  longiis  digitorum  pedis,  of  the  tibialis  anti- 
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Fig.  2M. 


TalipoR  EqninuB. 


CU8,  and  peroneus  tertiiis ;  or  by  contraction  of  the  miiBcles  whicli  termi- 
nate in  the  tendo  Achillis,  as  in  cases  of  clironic  ninscular  rheuuiatism^ 

and  in  certain  examples  of  reflex  nervous  ac- 
tion. It  is  in  most  cases  an  ac<}uired  deformity^ 
and  not  unf  I'equently  disappears  when  the  ex- 
citing cause  has  ceased  to  act. 

Treatment. — Frecpient  manipulation,  aiid 
esj)ecially  the  application  of  force  when  tlie 
patient  is  rendered  insensible  by  aneestheftia, 
will  in  most  cases  accomj^lish  a  cure.  Appara* 
tus  can  also  in  tliese  cases  l>e  applied  witli  great 
advantaiice,  inasmuch  as  there  is  no  difficulty 
in  obtaining  points  of  6up]x>rt  for  tlie  appli- 
cation of  die  forces.  AVhen  other  measures 
fail,  section  of  the  tendo  Achillis  acconijJiahes 
a  speedy  and  complete  restoration  of  the  ht 
If,  however,  the  deformity  is  due  to  paralvfeis 
alone,  restoration  of  jjosition  is  not  usually  fol- 
lowed by  I'estoration  of  function  ;  and,  indeed, 
it  is  doubtful  whether  the  utility  of  tlie  limb  for  tlie  purjx)6es  of  pro- 
gression will  not  by  this  operation  be  mther  diminished  than  increased. 
Tenotomy  must,  therefore,  not  be  practised  in  these  cases,  until  after  a 
full  consideration  of  its  probable  consequences. 

Calcaneus. — Paralysis  of  the  sural  muscles  is  the  most  frequ^ 
cause  of  calcaneus.     It  may  be  either  congenital  or  acquired. 

Treatment. — Attention  must  first  be 
directed  to  the  removal  of  the  immediate 
or  exciting  cause,  after  which,  or  while 
the  limb  is  subjected  to  appn)priate  the- 
rapeutical measures,  mechanical  applian- 
ces may  be  required  to  aid  in  the  resto- 
ration of  the  foot  to  its  proper  position. 
It  may  be  necessary  to  repeat  tliat 
in  neither  valgus,  equinus  nor  calca- 
neus, is  there  usuallv  anv  malformation 
of  the  l)ones,  and  that  in  nearlv  all  cases 
which  can  be  regarded  as  curable  the 
treatment  is  mainlv  directed — on  the 
one  hand,  to  the  restoration  of  the  func- 
tions of  enfeebled  or  paralyzed  muscles, 
or  to  the  strengthening  of  weakened  lig- 
aments— and,  on  the  otlier,  to  the  lengthening  of  tendons  and  of  iii*^ 
cles.     In  calcaneus,  tenotomy  is  seldom  practised. 

Talipes  Cavus,  or  Plantaris,  is  in  many  cases  a  complication  <'* 
varus ;  but,  occasionally,  it  exists  independently  of  any  other  fonn  <^* 
pedal  deformity. 


Fig.  281. 


Talipes  Caloaneiu. 


BONY    ANCHYLOSIS.  45& 

As  the  term  talipes  cavus  implies,  it  is  characterized  by  an  extraor- 
inary  hollowing  of  the  foot.  It  may  be  due  to  an  injury  and  conse- 
nent  contraction  of  the  plantar  fasciae  and  muscles,  or  to  paralysis  of 
ae  extensore  of  the  toes  and  consequent  falling  of  the  lower  portion 
f  the  foot.  The  first  is  termed  plantaris  traumatica^  and  the  latter 
ikntaris  paralytica.  In  the  former  case  a  cure  can  only  be  effected 
»y  free  section  of  the  plantar  tissues,  including  generally  the  integu- 
aent ;  and  in  the  latter  case,  Barwell's  adhesive  strips  and  India-rubber 
)and8  will  answer  most  completely  all  the  indications. 

Wig.  88S.  Fig.  288. 


TUipM  Plantarlfl  FAnOjtioa.  Apparafcas  applied  for 

Bony  AnohylosiB  with  Deformity,  at  the  Hip-joint.~In  1870^  Mr. 
William  Adams^  of  London^  made  a  successful  attempt  to  straighten  a 
iigh  anchylosed  at  an  inconvenient  angle,  by  subcutaneous  section  of  the 
^Be.  The  limb  could  not  be  made  straight,  however,  until  after  a  sec- 
ion  of  several  muscles  also,  and  it  subsequently  became  again  completely 
Bchylosed.  In  making  the  operation,  Mr.  Adams  first  introduced  a 
plicate  knife  to  the  bone,  and  along  the  incision  thus  made,  he  carried 

• 

iiarrow,  straight  saw  serrated  only  for  an  inch  and  a  half  at  its  end,. 
^i  with  this  the  section  of  the  bone  was  made  from  before  backwards. 
^  a  similar  case  Mr.  Maunder  has  used  a  narrow  chisel  for  dividing  the 
^^e.  The  idea  of  sawing  the  bone  in  such  a  way  as  to  make  a  true 
^ket  is  specious,  but  hardly  sound,  inasmuch  as  the  extremities  of 
'®  sawn  bone  undergo  a  change  in  form  by  absorption  and  bony  deposit. 
In  a  case  of  this  kind,  the  surgeon  must  expect  to  encounter  other 
'Stacles  than  the  resistance  presented  by  the  bony  anchylosis.  Muscles, 
^dons,  and  ligaments  have  become  shortened,  and  by  section  or  force 
^ir  resistance  must  be  overcome,  and  inasmuch  as  about  all  that  will 

gained  is  that  the  limb  will  be  made  straight,  or  at  least  straighter 
an  before,  the  surgeon  may  well  consider  carefully  before  resorting  to 
is  operation. 

Bony  Anchylosis  with  Deformity,  at  the  Knee-joint. — This  subject 
IS  been  considered  in  connection  with  excisions  at  the  knee-joint. 
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Knock-Knee,  or  G«nu  Valgum,  occurs  mostly  in  strumous  or  rickety 
children.  It  is  seldom  congenital,  but  usually  first  manifests  itself  when 
the  child  begins  to  walk.  Not  unf  rcquently,  as  the  muscles  of  the  child 
increase  in  strength,  the  deformity  gradually  disappears. 

The  treatment  consists  in  the  employment  of  means  to  improve  ths 
general  condition  of  the  system.  The  child  should  have  the  aid  of  a 
wheel  crutch  when  he  begins  to  walk,  and  if  the  valgus  is  considerable 
or  increasing,  the  limb  should  be  supported  by  mechanical  appliances 
constructed  with  movable  joints  at  the  kuee.  In  no  case,  in  my  opinion 
— certainly  in  only  a  very  exceptional  case — will  the  surgeon  be  justified 
in  removing  by  the  saw  a  triangular  section  of  the  head  of  the  tibia,  as 
has  been  recommended  and  practised,  nor  in  making  a  section  of  the 
external  lateral  ligaments. 

Bow-legs.— This  is  a  condition  in  which  the  external  lateral  ligaments 
of  the  knee-joint  have  not  only  suffered  some  elongation  or  stretching, 
but  the  shafts  of  the  tibia  and  fibula  have  become  bowed  outwards.  It 
is  due  chiefly  to  a  rachitic  diathesis,  and  while  it  is  not  always  possible 
to  prevent  or  overcome  the  deformity  wholly,  yet  by  the  judicious  use 
of  hygienic  measures,  by  the  use  of  a  wheel-crutch  in  the  first  attempt 
to  walk,  and  by  mechanical  appliances,  very  much  can  be  accomplished. 
Recently,  in  a  considerable  number  of  obstinate  cases,  surgeons  hare 
practised  successfully  a  surgical  operation,  which  consists  in  removing  a 
triangular  piece  from  the  centre  of  the  shaft  of  the  tibia  by  the  saw,  the 
section  involving  only  about  half  of  the  diameter  of  the  bone;  the 
operation  being  completed  by  breaking  the  remainder  of  the  bone,  and 
then  applying  splints  as  in  a  case  of  fracture.  The  operation  is  much 
less  dangerous  than  the  similar  operation  to  which  reference  has  been 
made  in  the  vicinity  of  the  knee-joint,  but,  like  any  other  compound 
fracture,  it  is  not  without  its  dangers. 

Hallux  Valgus,  or  Abduction  of  the  Great  Toe.— This  deformity  is 
caused  generally  by  the  habit  of  wearing  shoes  which  are  too  narrovr  or 
too  short.  In  a  few  exceptional  cases  it  is  due  to  a  rheumatic  or  neurotic 
condition  of  the  muscles,  or  to  a  chronic  arthritis  (arthritis  deformans). 
Occasionally  the  deformity  is  such  as  to  interfere  ssriously  with  progres- 
sion, and  in  all  cases  it  occasions  such  a  projection  of  the  joint  as  to 
cause  inconveniences,  giving  rise  to  arthritis,  periostitis,  bunions,  ^^ 
hypertrophy  of  the  head  of  the  metatarsal  bone. 

Surgeons  have  attempted  to  overcome  this  deformity  by  mechanical 
appliances  intended  to  maintain  the  toe  in  its  natural  position.  As 
applied  to  such  examples  of  this  deformicy  as  are  met  with  in  adults, 
which  are  due  to  improperly  constructed  shoes,  and  are  of  long  standingi 
this  plan  of  treatment  is  wliolly  useless.  In  addition  to  the  hypertrophy 
of  the  capituhim,  my  own  dissections  have  shown  that  the  form  of  the 
capitulum,  and  of  the  articular  surface  are  greatly  changed,  this  latter 
presenting  outwards  instead  of  downwards  in  the  direction  of  the  axis^' 
the  bone.    The  articular  ligaments  have  also  undergone  material  changes. 
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Haeter,  in  the  first  edition  o(  his  Treatise  on  Diseases  of  the  Joints,  in 
IB70,  Bays  that  he  has  several  times  made  resection  of  the  capitutum  of 
the  metatarsal  bone  for  caries  of  this  joint,  and  suggests  that  it  might 
to  made  advantageously  in  certain  cases  of  serious  deformity,  but  so  far 
M  I  am  informed,  no  one  made  this  operation  solely  to  overcome  a 
deformity  until  it  was  made  by  myself.  Johann  Lang,  rot.  24,  a  baker 
by  trade,  was  received  into  St.  Francis  Hospitul,  New  York,  on  account 
of  a  Talgua  hallux  in  both  feet,  which  prevented  him  from  working  at 
his  trade.  I  operated  Miirch  31,  1873,  upon  the  right  foot,  and  on  the 
rig.  SM. 


Caae  ot  L»Djt  before  the  operation. 


*^  of  Jane  the  same  operation  was  made  npon  the  left  foot.  A  few 
numtlig  later  the  patient  found  himself  perfectly  oared.  The  toes  occu- 
pied their  normal  position,  and  he  was  able  to  walk  long  distances  with- 
™t  fatigue  or  discomfort. 

Since  the  date  of  this  operation  I  have  operated  saveral  times  and  with 
inifonn  success.'  Others  have  followed  my  example  and  with  like 
•^iilts.  In  my  earlier  operations  I  adopted  the  long  incision  made  by 
Hneter  in  cases  of  caries,  and  divided  the  bone  with  the  bone-cutters, 
Oft  I  found,  as  have  others,  that  the  bone-<;utters  were  apt  to  splinter  the 
"■me  and  cause  delay  in  the  cicatrization.  In  my  later  operations  I  have 
proceeded  in  the  following  manner:  An  incision  is  made  upon  the 
"wide  of  the  great  toe  so  as  to  form  an  oval,  or  quadrilateral  flap  with  its 
"^  toward  the  heel,  about  one  inch  and  a  half  long  and  three-quarters 
'"n  inch  wide.  This  being  lifted,  exposes  the  articulation  completely, 
"^dita  separation  is  easily  effected.  With  the  knife  and  the  periosteal 
^'BTator,  the  head  of  the  metatarsal  bone  is  more  completely  exposed. 
*  chain  saw  is  now  slipped  over  the  end  of  the  bone,  the  capituhim  is 
''ssdied  by  a  pair  of  bone  forceps,  and  tlie  section  is  easily  effected. 

'MtdUvU  Record,  Aug.  1,  IsTsTTpril  15.  1874:  Jan.  9,  1876;  Jan.  30,  1375. 
^tuwctitma  Amer.  Hed.  Assoc.,  1878,  Vol.  xsix..  pp.  307,  827. 


required,  the  flap  lieing  simply  replaced 
pported,  without  even  bandages  o 
<  parts  are  to  be  kei 


warm  water  fomentationB,  and  after  this,  simple  cerate  or  Taselme  d 
ings  are  all  that  will  be  required.  The  only  faisil  c.ise  which  hae  < 
to  my  knowledge  was  one  in  which  the  warm  water  fomentationB 


The  same  general  plan  of  treatment  is  applicable  to  any  of  tt»  i 
toea  in  case  they  are  deformed. 
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of  the  Toe  NaiL— The  affection  which  is  usually  thus 
designated  is  in  fact  an  up-thrustiog  of  the  flesh,  occasioned  in  most 
instances  by  narrow  shoes.  In  strumous  or  delicate  persons  it  often  gives 
rise  to  an  irritable  and  yery  painful  ulceration, 

Selief  is  obtained  by  wearing  wider  shoes,  by  touching  the  irritable 
ulcer  with  the  nitrate  of  silver,  by  crowding  lint  carefully  under  the 
e<ige  of  the  nail,  by  shaving  the  nail  longitudinally  so  as  to  make  it  flexi- 
l>le,  or  by  evulsion  of  a  portion  or  the  whole  of  the  nail,  but  if  a  more 
prompt,  efficient,  and  permanent  cure  is  desired,  it  can  best  be  obtained 
\>y  either  one  of  the  two  following  methods: — By  a  single  incision  a  por- 
tion of  the  flesh  which  has  been  pushed  up  against  the  margin  of  the 
naij  should  be  removed.     The  subsequent  process  of  cicatrization  will 
draw  the  integument  out  and  down,  and  thus  remove  the  pressure  upon 
the  nail;  or,  the  surgeon  should  remove  by  a  double  incision^  commenc- 
^^S  "two  or  three  lines  back  from  the  root  of  the  nail,  both  the  margin 
^^  thxe  nail  and  its  matrix.     Care  should  be  taken  to  include  the  portion 
^^  t;he  matrix  which  incloses  the  root  of  the  nail,  as  well  as  that  which 
^lid^rUes  the  body.     Only  a  small  portion  of  the  superabundant  flesh 
be  removed.     The  wound  thus  made  is  closed  by  a  few  turns  of  a 
•ow  roller,  and  a  complete  cure  is  usually  effected  in  a  few  days. 
^^ise  operations,  both  of  which,  I  believe,  are  original  with  me,  have 
'"m  practised  by  me  for  many  years,  and  with  unvarying  success.     In 
^^xxeral.  I  have  given  the  preference  to  the  method  last  described. 


CHAPTER  XXIV. 

TUMORS. 

Tumors  may  be  classified  with  reference  to  their  intimate  structure, 

lat  is,  histologically,  or  with  reference  to  their  clinical  history  and 

^^rminations,  including  the  question  of  their  innocence  or  malignancy. 

-^t  is  even  possible  to  form  a  very  general  classification  upon  the  nature 

"^  >f  the  tissues  or  organs  from   which   they  originate ;   since   certain 

anatomical  structures  exhibit  a  constant  tendency  to  the  production  of 

one  class  of  pseudo-plasms,  while  other  structures  show  a  like  tendency 

to  the  production  of  others. 

No  doubt,  in  a  scientific  point  of  view,  it  would  be  most  proper  to 
adopt  that  arrangement  and  nomenclature  which  has  reference  solely  to 
the  minute  anatomical  structure  of  the  morbid  growths ;  and  by 
pathologists  this  has  been  attempted,  yet  rarely,  I  think,  with  satisfac- 
tion to  themselves.   Certainly  they  are  very  far  from  having  united  upon 
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what  diould  conetitute  the  basis  of  a  histological  classificatioii,  and  they 
are  still  farther  from  agreement  as  to  the  signification  of  each  variety 
of  structure,  and  as  to  the  appropriate  nomenclature.     Billroth  has 
declared  that  he  did  not  think  such  a  classification  possible,  or  even 
desirable :  and  he  has  quoted  J.  Muller  as  saying  ^^  the  microscopical  and 
chemical  analysis  shall,  therefore,  never  become  the  means  of  clinical 
diagnosis ;  it  would  be  ridiculous  to  wish,  or  to  suppose  this  possible.'*  ^ 
Bilh-oth  adds,  "  It  is  my  endeavor  not  only  to  gain  for  pathological  J 
histology  an  independent  position  and  a  purely  anatomical  ground,  hutM 
also  to  reinstall  surgery,  in  regard  to  the  diagnosis  of  tumors,  in  its  fulH 
rights,  which  it  had  for  a  time  too  w^illingly  given  up."  * 

For  these  sentiments  the  author  was  severely  censured  by  certain 
distinguished  pathologists ;  and  in  one  of  his  later  treatises  he  has  made 
the  following  qualified  renunciation  of  his  earlier  opinions  in  regard  to 
this  matter :  '^  Although  I  am  still  of  the  opinion  that  we  should  not 
cease  seeking  for  a  physiological  (etiological-prognostic,  clinical)  recog- 
nition of  the  pi*ocess  on  which  the  formation  of  tumors  depends,  and 
although  I  should  even  now  esteem  a  division  of  tumors  on  physiologi- 
cal-genetic principles  more  highly  than  one  on  anatomical-genetic 
principles  (which  was  Virchow's  idea  in  his  wonderfully  classic  work 
on  tumors),  still  I  abandon  further  attempts  in  this  direction,  and  follow 
the  anatomical  principles  in  classification." " 

The  German  writers  especially,  whom  we  must  regard  as  our  most 
progressive  students  in  whatever  pertains  to  histology  and  pathology, 
adhere  rigorously  to  the  system  finally  and  reluctantly  accepted  by 
Billroth ;  while  most  English  and  American  winters,  among  the  first  of 
whom  is  included  Mi\  Paget,  continue  to  retain  in  great  part  the 
clinical  classification.  For  myself  I  cannot  but  hope  that  hereafter,  in 
the  progress  of  chemical  and  microscopical  observations,  the  doctrines 
of  pathological  histogeny  will  become  definitely  settled,  and  that  the 
inconsistencies  of  histological  and  clinical  facts  will  be  fully  reconciled ; 
nor  do  I  see  any  objections  to  pathologists  adopting  for  themselves,  even 
now,  a  system  of  nomenclature  which  is  consistent  with  their  own 
peculiar  line  of  investigations,  but  there  is  not  sufl[icient  ground  for  its 
acceptance  at  present  by  those  who  are  pursuing  the  study  of  practical 
surgery.  For  our  purposes  that  arrangement  is  the  best  which,  by  a 
judicious  combination  of  the  several  systems,  will  most  facilitate  the 
study  of  diagnosis,  etiology,  prognosis  and  treatment.  To  this  end  it 
has  been  generally  found  convenient  to  speak  of  encysted  and  solid 
tumors ;  of  tunioi*s  of  the  soft,  and  of  the  hard  parts ;  and  of  tumors 
benign,  transitional,  or  recurrent  and  malignant. 

In  the  present  chapter  most  of  the  tumors  will  be  considered  in  a 

*  Clamficatioii,  Diagnosis^  and  Prognosis  of  Tumors^  by  Theodore  BiUroth,  1859. 

•  Oeneral  Surgical  Pathology  and  Therapeutics,  by  Theodore  Billroth,  PiofesBor  of 
Snrgeiy  {a  Vienna.     Amer.  Ed.,  1871,  p.  563. 
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iimnner  by  no  means  exhaustive,  yet  quite  as  much  at  length  as  is  con* 
Bistent  with  the  limits  and  scope  of  a  strictly  surgical  treatise :  inasmuch^ 
laowever,  as  it  will  be  necessary  to  refer  to  them  again  in  connection 
"with  the  several  regions  of  the  body  where  they  are  most  liable  to  occur 
the  more  complete  study  of  some  will  be  reserved  for  those  chapters 
which  relate  to  regional  surgery. 

CHmpla  OfT  Barr«n  Oyits,  originating  in  the  Areolar  or  ConneotiTe  TiMue. 

These  tumors  form  in  aU  parts  of  the  body  wherever  connective 
tiasue  has  been  found ;  and  while  it  is  quite  certain  that  the  mode  of 
origin  is  not  the  same  in  all  cases,  yet  such  is  the  difficulty  of  de- 
termining, when  a  cyst  is  formed,  its  precise  textural  source,  that  they 
can  only  be  described  mider  one  general  division.      Thus,  for  example, 
a  certain  number  are  known  to  be  formed  out  of  the  expanded  and 
hypertrophied  spaces  of  the  areolar  tissue;    or,  the  septa  between 
iftdjacent  spaces  being  broken  down  by  the  pressure  of  the  accumulated 
fluid,  or  becoming  displaced  and  attenuated,  a  cyst-wall  is  created, 
liaving  an  interior  secreting  surface.     The  most  obvious  examples  of 
this  formation  are  the  accidental  bursse  which  are  produced  occasion- 
ally on  various  parts  of  the  body  in  consequence  of  the  sliding  of  the 
skin,  and  the  consequent  enlargement  of  the  areolar  spaces ;  but  it  is 
probable  that  a  large  proportion  of  other  encysted  tumors,  and  especial- 
ly the  hygromata,  originate  also  from  the  same  anatomical  structure. 
The  observations  of  Eokitansky  and  of  others  have  demonstrated,  also, 
that  serous  sacs,  and  many  other  forms  of  cystic  growth,  are  capable 
of  being  developed  directly  from  tlie  elementary  granule,  or  fi'om  the 
primitive  connective-tissue  cell,  through  some  defect  in  the  areolai*  germ. 
Cystic  tumors  of  this  class  contain,  not  as  might  be  supposed,  ma- 
terials of  a  uniform  character,  but,  on  the  contrary,  the  consistence  and 
color,  the  physical  and  chemical  constitution  of  the  enclosed  elements 
are  exceedingly  various :  hence  some  have  been  called  serous  cystSy  or 
Uiore  recently  hygromoM^  others  synovial^  mucous^  sanguiiieovSy  oHy^ 
cottaidy  etc. 

1.  Simple  Seroui  Oyit. — Sy^H  Cystia  Serosa,  R.  O. ;  Hygroma. 

The  most  important  general  surgical  observations  relating  to  simple 

lerous  cysts  are  that  they  often  grow  rapidly  and  may  attain  a  great 

lize:  their  walls  are  in  general  thin;  they  present  usually  a  smooth, 

round  or  oval,  well-defined  surface ;  they  are  imattended  witli  pain  or 

tenderness;  the  skin  is  not  discolored,  and,  xmless  the  sac  is  very  much 

distended  by  its  contents,  they  have  an  elastic  feel,  and  may  even 

flnctnate ;  they  are  seldom  malignant,  perhaps  never,  yet  they  may  be 

associated  with  malignant  fonnations,  as  happens  occasionally  in  the 

breast,  ovary,  and  testicle ;  most  of  those  cysts,  however,wh'ch  ai-e  found 
30 
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(CLils  of  the  body ;  most  of  them  are  accidental ;  they  are  less  often 
enlarged  than  the  deep  or  superficial  bursse. 

Enlarged  Bursa  Patellae.  Syn.,  Bursa  Patellae  Amplifioata, 
ILO.;  Hygroma  du  Grenou. — ^The  most  frequent  and  tj^ical  example 
of  enlarged  superficial  bursoe,  is  the  enlarged  bursa  patellse,  or  "  house- 
maid's knee,"  which,  as  this  popular  name  implies,  occurs  quite  fre- 
quently on  the  knees  of  women  who  kneel  and  scrub  floors ;  but  I  have 
seen  them  about  as  often  in  men  as  in  women,  caused  sometimes  by 
kneeling,  as  in  the  occupation  of  laying  grates,  and  laying  do\vn  carpets, 
and  at  other  times  by  blows  upon  Uie  knees  or  other  similar  injuries. 

Enlargement  of  the  patellar  bursa  may  take  place  suddenly — when  it 

JB  usually  attended  with  some  tenderness  and  perhaps  discoloration.     In 

♦hese  cases  a  termination  in  suppuration  is  not  unfrequent;  the  pus 

isually  extending  beyond  the  limits  of  the  original  bursa,  and  involv- 

ng  the  whole  subcutaneous  areolar  tissue  surrounding  the  knee,  but 

feldom  or  never  penetrating  the  articulation. 

In  most  cases  the  enlargement  progresses  veiy  slowly,  and  is  unac 
oompanied  with  anything  like  inflammatory  action.  The  form  of  the 
tumor  usually  corresponds  pretty  nearly  with  the  form  of  the  patella, 
covering,  however,  a  little  more  space  and  being  nearly  circular.  It  is 
distinctly  elastic,  except  when  the  sac  is  very  thick,  or  in  such  rare  ex- 
amples as  have  become  solidifled. 

As  I  have  already  observed  in  my  general  remarks  on  bursal  tumors, 
the  contents  of  these  cysts  are  not  uniform.  In  most  cases  they  contain 
either  serum  or  a  sero-muculent  fluid,  thin  and  slightly  opaque.  Vel- 
pean  has  remarked  that  he  had  generally  found  the  fluid  sanguinolent, 
or  stained  by  blood.  I  have  only  seen  tliis  condition  of  the  fluid  in  ex- 
ceptional cases.  Sometimes  it  is  of  a  dark  chocolate  color ;  in  which 
examples,  also,  it  is  probable  that  the  discoloration  is  due  to  the  pres- 
ence of  a  certain  amount  of  decomposed  blood. 

In  addition  to  the  fluid  contents,  there  are  frequently  found  within 
the  sac  bundles  of  long,  slender,  thread-like  cords,  some  of  which  con- 
tinue attached  to  the  walls,  while  the  remainder  lie  loose  in  the  cavity : 
or  there  may  be  found  small,  loose  bodies,  of  a  flattened  oval  shape,  and 
light-brown  color,  resembling  melon-seeds;  the  interior  may  become 
converted  into  a  solid  fibrous  mass ;  and,  finally,  the  fibrous  stroma  may 
be  in  a  great  measure  substituted  by  calcareous,  cretaceous,  cartilagi- 
nous or  bone-like  deposits. 

The  question  having  arisen  whether  patellar  bursae  generally  exist  as 
a  normal  condition  in  adults,  I  have  made  a  number  of  dissections  with 
the  view  of  determining  tliis  point,  and  also  for  the  purpose  of  investi- 
gating other  points  connected  with  their  anatomy  and  pathology.* 

Over  the  patella  of  a  child  two  months  old  the  areolar  tissue  was 

'  Obiervmtioiis  on  the  Boisa  Patellas,  by  the  Author,   Tfie  Medical  Beoofd^  April  16 

i6da 
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loose,  the  spaces  being  large,  but  there  was  no  bnrsa.    In  a  child  one    « 
year  old  tliere  was  a  bursa  of  the  size  of  a  ten-cent  piece.    A  child  at   ^ 
five  years  presented  a  small  bursa  over  the  left  knee,  but  none  over  the  = 
right,  and  another  at  the  same  age  had  a  small  bursa  upon  both.    In  mi 
more  than  twenty  dissections  of  adults,  the  bursa  has  always  been  f oundC: 
covering  from  one-fifth  to  the  whole  of  the  patella.     It  is  generallj^ 
most  complete  over  the  lower  portion  of  the  patella,  where  one  lai^g^^ 
cell  is  usually  f oimd ;  while  over  the  upper  portion  there  are  one  o^h 
more  smaller  cells.     The  cavity  is,  therefore,  in  a  pretty  large  proper—— 
tion  of  cases,  multilocular.     In  those  who  were  advanced  in  life,  th^ 
interior  margins  or  angles  of  the  sac  were  usually  crossed  by  deli- 
cate, fibrous-looking  bands,  attached  at  either  end,  and  which  bands 
generally  contained  one  or  more  small  blood-vessels.      These  were 
especially  f oimd  at  the  lower  half  of  the  cavity ;  at  the  same  points, 
also,  flattened  bands,  or  plates,  lying  one  above  the  other,  traversed 
the  sac. 

The  connective  tissue  is  everywhere  very  vascular,  and,  when  pressed 
outwards  by  the  growth  of  any  form  of  tumor,  whether  fluid  or  solid, . 
which  does  not,  as  in  the  case  of  malignant  growths,  involve  and  appro- 
priate to  itself  this  tissue,  the  vessels  accumulate  and  form  a  kind  of 
placenta  around  the  tumor.  If,  however,  the  tumor  commences,  as  in 
the  case  of  most  superficial  bursas,  by  a  deposit  of  fiuid  in  a  number 
of  areolar  spaces  at  the  same  moment,  forming  at  first  a  multilocular 
tumor,  the  intervening  septa,  with  their  vessels,  become  stretched  and 
form  thin  plates,  which  by  attrition  of  the  movable  integument  are 
eventually  reduced  to  cords  or  filaments,  such  as  we  see  in  healthy 
burssB,  but  more  numerous  in  the  diseased  bursas,  just  in  proportion,  as  in 
these  latter  cases,  the  spaces  are  larger  and  the  walls  more  separated. 

Finally,  some  of  these  attenuated  plates  or  cords  rupture,  and  their 
vessels  pour  out  a  few  drops  of  blood  ;  while  their  broken  extremities 
coil  up,  and  at  length  are  cast  off  entirely,  forming  the  free  masses  of 
coiled  tlireads. 

We  have  tlius  explained  in  a  satisfactory  manner  the  existence  of  the 
fibrillated  masses  which  have  been  thought  to  be  effused  and  rolled  up 
fibrin ;  and  also  the  occasional  presence  of  blood  in  the  bursas. 

The  solidification  of  these  growths,  and  the  presence  of  the  fiattened 
oval  bodies,  which  Mr.  Brodie  thought  were  formed  from  the  effusion  of 
coagulable  lymph,  will  likewise  admit  of  easy  explanation.  The  solidifi- 
cation into  a  fibrous  structure  is  in  part  due  to  a  concentric  hypertrophy 
of  the  walls,  and  in  part  to  development  from  the  interior  vessels  and 
septa  of  this  originally  multilocular  cavity.  The  loose  oval  bodies  are 
the  results  of  an  arborescent  growth  from  the  lining  membrane  and 
septa ;  the  tenninal  bulbs  of  their  stems  and  branches  becoming  fiatten- 
ed, and  finally  detached ;  previous  to  detachment,  however,  they  may 
have  become  con\ei*ted  into  fat,  or  they  may  have  undergone  cretef ac- 
tion, calcification,  etc.     In  precisely  the  same  manner,  also,  are  fonned 
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1  of  tliotte  loose  bodies,  called  Bomctiaies  "  floatiiig  uarll  ogoe,'' 
re  occasionally  met  with  in  the  knee-joiut. 
ortliy  of  notice,  in  this  connection,  that  it  is  no  uncommon  thing 
to  meet  icilh  examples  of  serous  and  sei-o-mucoiis  cystfl,  originating  in 
die  connective  tisane,  in  various  parts  of  tlie  body,  whoeo  aouree  cannot 
^^^^tnu^dto  vascular  neevi,  yet  which  contaui  a  sangiiinoleut  fluid:  in- 
^Hnd  these  connective  tisane  tumors  sometimes  furnish  a  troublesonie 
^^Hbnorrhage  when  they  are  simjily  laid  open.     In  the  multilocular 
^^TOieties  especially,  there  is  often  bleeding  from  the  months  of  small 
Vessels  opening  into  the  interior ;  and  the  adjacent  tissues,  also,  have  ac- 
quired Bonietimee  an  exceseive  vasculanty,  which  liaa  more  than  once,  in 
Rexpei'ience,  rendered  extiipation  a  bluxly  and  hazardous  operation, 
k^atment. — Kest  alont-,  in  tlic  recumbent  posture,  or  rest  with  cool 
6r  lotions,  cures  speedily  a  certain  number  of  recent  acute  eases  of 
m  patella. 
1  the  more  chronic  cases  pi-essure  made  with  a  large  sponge,  wetted, 
bound  on  tightly  by  a  roller,  while  the  limb  ia  kept  at  rest,  often 
seeds.     Blisters,  the  external  application  of  tincture  of  iodine  and 
vuicr  remedies  of  this  class,  have  proved  useful  in  the  hands  of  others; 
but  I  have  seldom  or  never  seen  any  benefit  fi-om  thera  when  they  have 
^^Jaan  employed  under  my  own  observation. 

^^^MU  8Drgical  expedients  I  prefer,  also,  not  to  recommend  injections, 

^^^Hns,  snbcutaneouB  incisions,  or  the  small  evacuating  incisions  prac- 

^^^Ed  by  Mr.  Brodie;  all  of  which  metliods  ai-e  slow,  tedious  and  ua- 

oertaifi,  while  some  of   tliem   must  be  regarded   as  extra-hazardous. 

Long,  open  inciaions  are  very  much  to  be  preferred ;    the   contents 

being  aHowed  to  escape  freely,  but  not  thrust  out  violently  so  as  to 

irrit&te  the  sac.   After  incision,  the  limb  should  be  placed  completely  at 

rest  for  a  periixl  of  one  or  two  weeks,  and  the  wound  dressed  from  the 

firat,  and  for  sevei-al  days,  with  soft,  warm  fomentations  or  poultices. 

In  case,  at  a  later  period,  the  sac  does  not  granulate  and  close  up,  this 

•    result  may  be  safely  encouraged  by  injections  of  the  tincture  of  iodine, 

or  by  other  stimulants, 

Excision  is  reserved  for  large  and  old  bursffi,  having  very  tliick  walls, 

or  whose  interiors  have  become  solidihed.     If,  after  the  walls  of  the 

Mc  are  reached,  the  surgeon  approaches  cai-efully  the  base,  keeping  the 

edge  of  the  knife  directed  toward  the  tumor,  it  may  be  diseected  from 

the  expanded  tendon  of  the  quadriceps  and  from  the  patella,  without 

II       injiuy  to  either.     After  excision,  any  i-edundancy  of  integument  having 

■^^^1  reiiiove<J  by  the  knife,  the  edges  of  the  flaps  must  be  brought  caru- 

^^^^n  t<^ther,  and  covered  with  a  piece  of  lint  spread  with  simple  cerate; 

^^^Hf^limb  ought  ilieti  to  be  laid  ujHin  a  well-fitting  posterior  splint  of 

^^lealher,  secured  by  a  few  light  turns  of  tlie  reller  enoloemg  the  front 

of  the  knee  and  portions  of  the  limb  above  and  below.     By  this  method 

I       1  liavo  more  than  once  conducted  these  cases  to  a  speedy  and  snccessfiil 
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Bursa  over  the  Tubercle  of  the  Tibia.— This  variety  of  bursa  i 
met  with  not  unfrequently,  yet  far  less  frequently  than  bureae  patellae^ 
In  January,  1865,  at  Bellevne  Hospital,  a  remarkable  example  of  tiii 
form  of  bursa  upon  both  legs  was  brought  to  my  notice,  which 


supervened  upon  chronic  articular  rheumatism  twelve  years  before—  ^ 
One  of  these  tumors  I  removed  successfully  by  excision,  but  the  patientj^. 
a  female,  refused  to  submit  to  an  operation  for  the  removal  of  the  other-* 
They  were  each  about  the  size  of  a  large  orange,  and  were  composed  of  a^ 
solid  fibrous  structure. 

The  treatment  of  these  burssB  is  the  same  as  for  bursce  patellse. 

Bursa  under  the  liigamentum  Patellse. — It  seems  proper  in  thi^ 
connection  to  speak  of  a  deep-seated  bursa,  usually  foimd  in  adults 
underneath  the  ligamentum  patellte,  extending  from  the  upper  mai^ir^ 
of  the  tubercle  to  the  top  of  the  tibia,  and  which  is  occasionally 
enlarged.     When  distended  by  accumulations  of  fluid  it  presents  itself 
conspicuously  on  each   side  of  the   ligament,  but  sometimes    more 
distinctly  upon  one  side  than  upon  the  other. 

The  point  of  most  practical  interest  relating  to  this  bursa  is,  that  it 
sometimes  communicates  with  the  capsule  of  the  knee-joint;  and 
inasmuch  as  the  fact  of  the  existence  of  this  communication  cannot 
generally  be  determined,  it  will  always  be  unsafe  to  open  the  bursa,  or 
in  any  way  to  disturb  its  interior  walls.  Monro,  in  his  excellent 
treatise  on  the  bureoe,  relates  that  in  1786  he  had  two  of  these  cases, 
both  of  which  he  opened  bj'  a  valvular  incision.  In  one  case  the 
result  was  only  palliative,  and  in  the  other  suppuration  of  the  knee- 
joint  ensued  and  amputation  became  necessary.  Many  years  ago  I 
treated  a  bursa  of  this  kind  which  occurred  in  a  young  man,  and 
which  had  extended  down  upon  the  inside  of  the  tibia  one  or  two 
inches  below  the  tubercle,  by  a  seton  made  of  a  single  thread  of  silk. 
Suppurative  inflammation  ensued,  involving  the  knee-joint,  which 
eventually  caused  the  patient's  death. 

Olecranon  Bursa. — Syn.,  Bursa  Anconiee;  Miner's  Elbow. — Bursa? 
anconire  form  over  the  olecranon  process,  chiefly  in  persons  whose 
occupations  require  them  to  rest  much  upon  the  elbow ;  and  they  are, 
therefore,  frequently  met  with  among  miners.  The  following  example,, 
however,  constitutes  an  exception  to  tliis  rule,  the  bursse  having  fonned 
without  any  apparent  special  provocation ;  it  is  also  singular  in  being 
an  exatnple  of  symmetrical  bursae,  occurring  probably  in  obedience  to 
the  same  law  which  governs  symmetrical  eruptions  and  some  other 
diseases : — 

A  gentleman  presented  himself  to  Dr.  Leonard,  of  Lockport,  N.  Y., 
in  1856,  with  a  bui^sal  tumor  over  his  right  elbow  of  the  size  of  a 
pigeon's  eg^,  and  which  had  formed  somewhat  suddenly  a  few  days 
before.  No  cause  could  be  assigned ;  he  was  not  accustomed  to 
rest  upon  his  elbow,  and  he  had  received  no  injury.  Dr.  Leonard 
opened   the  bui-sa   freely   and  gave  exit  to  about  three  drachms  of 
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^^  ->-BmcnIont  fluid,  and  in  a  few  days  a  complete  cure  was  effooted. 
'-**-^  week  following  his  diBmiB^al  lie  returned  witli  a  preeieely  eimilai 
^'^•tior  »pi>n  tlie  t'lipuaile  elbow,  which  waa  treated  in  the  same  mouner 
**»■   the  firet,  and  with  the  Baioe  result. 

Tlie  eame  plans  of  treatment  are  applicable  to  these  caaes  ae  have 
'  •^s«n  indicated  for  patellar  bursBe. 

SurstB  in  front  of  the  Wrist  and  Palm  of  the  Hand.— Beneath 

^i»-«  anterior  annular  ligament  are  two  distinct  synoviftl  sheafliB,  one  of 

'^»-»^  size,  enibi-aciug  the  tendons  of  the  flexor  siibliraia  and  profiindoB, 

*-*id  one  for  the  tendon  of  the  flexor  longna  pollicia ;  the  latter  extending 

^^«->om  above  the  wrist  to  near  tlie  extremity  of  the  thumb.     In  like  nian- 

**^r,  the  extensor  tendons  passing  under  the  posterior  annular  ligament 

l»^ve  elongated  synorial  sheaths,  of  which  there  are  six,  more  or  less  sepa- 

■~«ted  from  each  other,  and  which  extend  fi-om  above  the  wriat  tti  near 

*-lie  iuE«rtions  of  tlie  tendons.     All  of  these  sjiiorial  sheaths  ai-e  subject 

t<t  considerable  variatimi,  butli  as  li)  their  extent  and  connections :  in  some 

^aaoca  the  septa  betvfeeu  adjacent  sheaths  are  lost,  and  iu  other  caaes  the 

Sacs  oommuuicale  by  small  openings.    The  Palmar  sac  or  sacs  are  tfaoee 

Arhicli  ore  especially  prone  to  become  enlarged,  fomuiig  an  oblong  or  a 

«louble  tomor,  one  portion  of  which  presents  above  the  aunular  ligament, 

■Did  the  lower  portion  in  the  palm  of  the  hand,  or  along  the  palmar  snr- 

Ettie  of  Uie  tliumb.     These  tumors  are  generally  elastic,  and  in  most 

caGes  the  contents  may,  to  some  extent,  be  pushed  from  one  portion  of 

the  tomor  to  the  other.     Pain,  in  cousequenc-e  of  the  pressnj-e,  is  a 

aauil  attendant,  and  the  flngere  are  apt  to  become  embarrassed  iu  their 

movements,  or  contracted  toward  tlie  palm  of  the  hand.     Siippiu«tion 

I  occurred  spontaneously  in  some  of  tlie  examples  which  have  come 

•  my  notice,  tlie  final  result  of  which  has  been  a  permanent  con- 

ilioti  of  the  fingere.     Small  fibrinous  bodies,  like  millet-eeeds,  are 

Btiiiies  found  in  these  and  other  similar  6}~novial  sacs,  and  also  small 

I  resembling  hydatids ;  but  in  most  cases  tliey  contain  only  a  eero- 

nlent  fluid,  which,  as  in  the  case  of  the  contents  of  the  burexe  patellie, 

(niicfa  less  frequently,  ia  found  stained  with  blood-corpuscles.     The 

Miiec  of  the  millct-eeed  bodies  is  generally  indicated  by  a  peculiar 

"ring  sensation  when  tlie  sac  is  pressed  upon. 

reatment- — A  variety  of  plans  have  been  suggested  and  practised 
It  more  or  leas  success  by  surgeons,  including  incision,  excision,  injec 
IB  of  iodine,  acupuuctui-e"  blisteni,  etc.  I  am  pe'rsiiaded,  however, 
\  BUi^cal  interference  is  seldom  proper,  except  it  be  to  open  the  sac 
Uy,  whenever  snppuratiou  is  imminent  or  has  already  taken  place, 
an  relates  that  in  1S22  be  saw  Prof,  Richerand,  at  the  Ilospital 
mis,  open  a  tumor  of  this  kind  in  a  healthy  girl  nineteen  years  old. 
I  opemtion  was  performed  with  every  ueceasaiy  precaution,  yet  in- 
nble  pain  and  violent  inflammation  ensued,  resultuig  in  abscess^^ 
I  she  was  not  out  of  danger  until  after  six  weeks  of  Bufl'ering,  He 
I  that  he  has  seen  the  operation  of  intnsioii,  or  of  passing  a  sctoo 
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lihrough  the  tumor,  followed  by  death  in  seyeral  instancee  at  the 
Diea.    I  have  myself  seen  a  patient  Buccumb  to  spontaneous  ii 
tion  and  suppuration  of  these  bursse ; '  and  Mr.  Tatum,  in  Holm^sB^fl 
Surgery,  has  reported  a  similar  case. 

A  few  examples,  reported  from  time  to  time,  of  sncceesfnl  snrgLoal 
interference,  by  either  of  the  methods  above  referred  to,  will  xm^ 
alter  tlie  convictions  of  experienced  operators.    They  will  still  he^^^ 
itate  to  provoke  inflammatory  action  in  these  sensitive  surfaces,  im-^^ 
necessarily. 

Long-continued  and  carefully-adjusted  pressure  has  sometimei 
proved  serviceable,  by  causing  a  gradual  absorption  of  the  effused 
fluid;  and  in  one  of  tlie  examples  related  to  me  the  patient  experienced 
much  relief  from  a  distressing  burning  pain  by  continued  applicatiooB 
of  cold  water.  In  all  cases  the  hand  should  be  kept  at  rest  as  much  as 
possible,  and  it  should  be  especially  protected  against  contusions,  sprains, 
and  other  special  causes  of  inflammation. 

BurssB  in  various  other  parts  of  the  Body. — ^The  frequency  with 
which  bursal  enlargements  occur  in  various  parts  of  the  body,  and  their 
liability  to  be  mistaken  for  other  forms  of  swellings  and  tumors,  seem 
to  render  it  proper  that  we  should  indicate  with  some  precision  the 
remaining  anatomical  points  at  which  they  are  most  often  found.  This 
enumeration  seems  to  be  the  more  necessary  because  a  full  catalogue 
of  them  can  seldom  be  found  either  in  the  systematic  treatises  upon 
Surgery  or  Anatomy. 

Erichsen  speaks  of  a  superficial  bursa  as  occasionally  seen  upon  the 
symphysis  of  the  chin,  and  also  of  a  bursa  under  the  angle  of  the 
jaw.  I  have  met  with  a  bursal  tumor  formed  within  the  synovial  sheath 
which  covers  the  tendon  of  the  digastricus  (see  tumors  of  the  neck). 
A  natural  bursa  exists  in  the  thyro-hyoid  ligament,  and  an  accidental 
biu'sa  may  form  in  front  of  the  thyroid  cartilage  (see  ante-laryngeal 
tumors).  An  accidental  bui-sa  has  been  seen  over  the  acromion  process. 
A  natural  bursa  exists  between  the  acromion  process  and  coraco- 
acroniial  ligament  on  the  one  hand,  and  the  capsule  of  the  shoulder- 
joint  on  the  other ;  between  the  point  of  the  coracoid  process  and 
the  capsule  of  the  shoulder-joint — small,  and  sometimes  wanting ; 
between  the  under  surface  of  the  subscapularis  and  the  neck  of  the 
scapula — ^generally  communicating  with  the  joint ;  between  the  same 
tendon  and  the  capsule — small,  and  frequently  communicating  with 
the  joint ;  between  the  conjoined  tendon  of  the  coraco-brachialis  and 
short  head  of  the  biceps  near  its  origin,  and  the  capsule  of  tlie  joint — ^not 
always  present ;  within  the  sheath  of  the  long  head  of  the  biceps ;  be- 
tween the  tendon  of  the  teres  major  and  the  upper  margin  of  the  tendon 

of  the  latissimus  dorsi  and  the  humerus ;  between  the  tendon  of  the 
• 

1  Eight  examples  of  Borssa  of  the  Wrist,  reported  by  the  Author.     Tht  Ifediddl  Bdoard 
1870. 
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iatifisimns  Sorsi  and  the  liumerus — small;  between  the  deltoid  and  the 
miiBclea  inserted  into  the  head  of  the  humerus. 

The  bursa  between  the  tendon  of  the  latissimus  dorsi  and  the  inferioi 
ingle  of  the  scapula  is  quite  often  found  enlarged  by  increased  synovia^ 
secretion.  Velpeau,  in  his  Operative  Surgery,  speaks  of  it  also  as  the  fre- 
quent seat  of  liasmatic  tumors.  In  1853 1  met  with  a  hsamatocele  in  this 
sitnation,  in  a  girl  ten  years  old,  the  tumor  having  then  existed  two  or 
three  years.  As  it  was  quite  circumscribed,  presenting  itself  of  about 
the  size  of  a  lien's  egg,  I  extirpated  it  with  theknife.  I  tlien  found  it  to 
be  multilocnlar,  the  several  cysts  containing  a  bloody  serum.  In  one 
ease  related  by  Yelpeau,  simple  incision  caused  suppuration  and  eventn- 
lUy  death.  Li  Sept.,  1858, 1  removed  a  fibrous  tumor  from  a  Mrs.  H. 
rf  Warsaw,  N.  Y.,  which  probably  originated  in  this  bursa. 

There  is  a  bursa  between  the  tendinous  insertion  of  the  biceps  and 
the  tubercle  of  the  radius^ — usually  containing  a  small  pellet  of  fat; 
between  the  common  origin  of  the  extensor  carpi  radialis  brevior  and 
the  extensor  communis,  on  the  one  hand,  and  the  head  of  the  radius  on 
the  other ;  also  between  the  olecranon  process  and  the  tendon  of  the 
triceps.  (The  superficial  and  accidental  bursa  over  the  olecranon  pro- 
cen,  called  miner's  elbow,  has  already  been  described.) 

Burssd  are  found  occasionally  over  either  condyle  of  the  humerus. 
Congenital  bui*s8e  exist  under  the  brachialis  anticus.  (The  various 
bursal  sacs  in  the  neighborhood  of  the  wrist  were  mentioned  in  con- 
nection with  tlie  bursal  tumors  forming  in  this  region.) 

Accidental  bursse  form  sometimes  over  the  sternum  in  Cabinet 
makers,  occasioned  by  the  pressure  of  instruments.  They  are  occa- 
sionally met  with  over  the  spinous  process  of  the  seventh  cervical  ver- 
tebra; over  the  tuberosity  of  the  ischium,  between  the  skin  and  the 
ApoTienrotic  lamina,  and  over  the  anterior  superior  spinous  process  of  the 
ilium.    I  think  I  have  also  seen  a  suppurating  bursa  upon  the  coccyx. 

In  the  region  of  the  hip-joint  bursce  are  numerous ;  being  generally 
found  beneath  the  pectineus  near  its  insertion  into  the  femur ;  between 
the  gluteus  medius  and  the  trochanter  major ;  between  the  gluteus 
'Jiininms  and  the  trochanter  major ;  between  the  gluteus  maximus  and 
the  femur,  below  the  trochanter  major  (two,  one  large  and  one  small) ; 
^tween  the  obturator  externus  and  the  ischium  ;  between  the  obtura- 
tor intemus,  gemini  and  capsular  ligament;  beneath  the  conjoined 
origin  of  the  semitendiiiosus  and  the  long  head  of  the  biceps ;  and  be- 
'^eath  the  origin  of  the  semimembranosus.  One  of  the  largest  natural 
"UiiMB  ill  the  body,  but  which  is  seldom  the  seat  of  disease,  is  found 
between  the  conjoined  tendons  of  the  psoas  magnus  and  iliacus  intemus 
^^  the  one  hand,  and  the  capsule  of  the  hip-joint  on  the  other.  This 
^Ursa  generally  communicates  with  the  joint.  A  sub-tegumentary 
bursa  is  sometimes  found  over  the  ti*ochanter  major. 

In  the  lower  portion  of  the  thigh,  underneath  the  expanded  tendon 
of  tlie  quadriceps,  more  or  less  of  a  bursal  cavity  will  generally  be 
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found,  which  occasionally  communicates  with  the  joint.  In 
1 855,  a  child  six  yeare  old  was  brought  to  me  with  a  very  laige  b 
in  this  situation.  Its  limits  below  were  verj'  accurately  defined, 
responding  to  a  point  near  the  upper  wall  of  the  capsule  of  the  km 
joint;  above,  it  extended  to  within  two  or  three  inches  of  the 
chanters.  The  child  was  very  feeble,  and  no  surgical  treatment 
advised. 

A  few  years  since,  Dr.  Vandeventer,  of  Eoslyn,  consulted  me    id 
relation  to  a  lady  under  his  charge,  having  a  bursa  in  the  samesituaticto, 
which  had  existed  eight  years,  its  commencement  dating  from  the 
period  of  the  suspension  of  her  menses.     It  was  subsequently  openecf 
freely  by  Dr.  Vandeventer,  in  pursuance  of  my  advice,  and  discharged 
both  pus  and  serum.     After  a  time,  also,  it  was  observed  that  the  in- 
terior of  the  sac  had  become  partially  lined  with  calcareous  deposits. 

In  July,  1855,  I  was  consulted  by  a  young  man  on  account  of  a 
bursa  under  the  quadriceps,  which  upon  exploration  was  found  to  con- 
tain only  a  sero-muculent  fluid.  Three  days  later,  he  having  returned 
to  his  home.  Dr.  Lockwood,  of  Lockport,  by  my  advice,  opened  it 
freely  and  gave  exit  to  more  than  four  ounces  of  fluid,  of  the  same 
character  as  that  which  escaped  through  the  exploring  canula.  Lint 
was  introduced  into  the  wound,  and  on  the  sixth  day  suppuration  was 
well  established,  but  it  was  observed,  also,  that  the  pus  contained  a  large 
amount  of  fibrin.  After  a  few  days  bloody  serum  and  fibrinous  clots 
began  to  escape.  At  length,  a  large  mass  filled  the  opening  and  pro- 
truded from  it,  resembling  a  partly-organized  clot.  Under  these  cir- 
cumstances I  was  again  requested  to  see  the  patient,  and  ha\dng 
removed  the  whole  of  tlie  protruding  structure  with  my  hand  and 
emptied  the  sac,  the  wound  was  again  dressed ;  and,  as  no  vessels 
seemed  disposed  to  bleed  after  the  operation  was  completed,  very  little 
fear  was  entertained  that  the  tumor,  if  such  it  could  be  called,  would 
return.  I  subsequently  learned  that  it  was  speedily  reproduced  and 
that  the  patient  soon  after  died,  having  survived  the  opening  of  the 
bursa  onlv  about  three  months. 

A  natural  bursa  exists  between  the  biceps  flexor  femoris  and  the 
head  of  the  fibula.  A  gentleman,  set.  32,  consulted  me  in  July,  1855, 
with  an  enlargement  of  this  bui-sa.  The  tumor  was  of  the  size  of  an 
English  walnut,  tense,  elastic,  and  painful  after  much  walking.  It  was 
dispersed  by  rest  and  the  application  of  tincture  of  iodine.  A  bnrsa 
may  be  found  between  the  tendon  of  the  semimembranosus  and  the 
internal  lateral  ligament  of  the  knee-joint,  which  I  have  once  found 
enlarged  ;  and,  also,  another  between  the  tendons  of  the  semimem- 
branosus and  inner  head  of  the  gastrocnemius  on  the  one  hand,  and 
the  lii!:aments  of  the  knee-joint,  on  the  other.  This  last  bursa  sometimes 
encloses  a  second  bursa,  which  c(Mninunicates  with  the  joint.  Under 
the  popliteus  is  a  bursa,  communicating  with  the  joint,  which  is  quite 
often  enlarged,  and  has  been  mistaken  sometimes  for  a  popliteal  ancn- 


A  bursa  exists  between  the  Bartoriiia  on  tbe  on«  hand  and  the 
teodims  of  Uie  gracilis  and  Bcmiteudinosus,  on  the  otlier.  Monro  sajs 
»liero  is  a  biirea,  also,  between  iheae  three  latter  tendons  and  the  front 
mmI  iDn«r  ySiTt  nf  the  tibia. 

Of  ihe  biirpffi  over  the  patella  and  under  the  liganientiim  patelliB, 
1  liavc  already  made  especial  mention.  They  occur  ai)metiiiica  also 
"'■■er  the  tnbercle  of  the  tibia,  and  over  either  condyle  of  tlie  femur. 
Of  tlie  fiinner  of  these  I  liavc  met  with  several  examples. 

Vel^ieaa  has  three  times  met  with  enlarged  bnr&sa  between  the  tendo- 

Achillis  and  the  os  calcis.     Tbey  occur,  also,  under  the  os  calcis ;  and 

9iiit«  often  under  the  plantar  aspects  of  the  metatarso-phalangeal  artic- 

BlftCiotis  of  tlie  great  and  little  tues, 

S^ur  the  rpmaining  hnrsfe  situated  in  the  vicinity  of  the  ankle,  the  tJir- 

*'^»  and  plialangeal  articululious  "f  the  Uics,  the  reader  is  referred  to  the 

'**~ioiB  treatises  ujx^n  anatomy  and  especially  to  the  great  work  entitled 

^^-*wcriptiou  of  all  tlie  Burese  of  the  Human  Ridy,"  by  Alexander 

'*-''^*un),  Secundoa,  published  at  Edinburgh  in  1788.     Monro,  however, 

*~^y  found  borsie  in  the  extremities.     As  far  as  possible  we  have  en- 

"^^^^Tored  to  supply  bis  omissiims. 

^_     tjU]B:Uon,  R.  o,;  Syn.,  Weeping  Sinew. — A  panglion  may  be  de- 

r'^^*iljcd  aa  one  variety  of  bursa,  consisting  of  a  serons  or  synovial  sac, 

^^^ually  of  moderate  dimeiisiuns,  eituat«d  between  die  layers  of  a  ftheath 

^**tdijsing  a  tendon,  and,  in  a  few  examples,  communicating  by  a  small 

^-^fic«  with  the  interior  of  tlte  tendinous  sheath.     Its  most  frequent 

^*iit  is  Bpnn  the  back  or  front  of  the  wrist,  or  upon  the  top  of  the  foot. 

TTiese  tumors,  unlike  ntlicr  bnrwe,  do  not  appear  ever  to  arise  from 

<X<Dtinuoiis  pressure,  or  from  tlie  motion  of  tlie  parts  ii[)on  each  otlier, 

Tmt  ihey  originate  moat  often  from  sprains.     Tbey  form  small,  oval  or 

round,  colorless,  tirni  hut  elastic  swellings,  varying  in  size  from  a  pea 

to  B  small  hen's  egg,  and  which  are  observed  to  move  witli  the  shcatli  of 

the  tendon  tjj  whicli  they  are  atlached.     Their  wntents  are  usually  a 

glairy  iluid,  resembUng  the  white  of  an  egg,  being  of  a  lighter  color 

«ad  more  consistent  than  that  which  is  usually  found  in  other  sjiioWal 

ur  bmsal  saca. 

Treatment. — A  ganglion  is  occasionally  known  to  disappear  spon- 
tatieonsly,  bat  in  that  case  it  usually  returns  sooner  or  later.  Firm  and 
ooiitinuous  pressure  will  sometimes  effeut  a  cure;  or  a  more  speedy 
dispetsioii  of  the  swelling  may  be  effected  by  a  subcutaneous  inelsitin 
of  the  sa4.%  the  subsequent  accumulation  of  the  fluid  being  prevented 
by  pressure;  but  the  method  generally  preferred,  as  being  on  the 
•rbole  niotit  cei-tniii  to  accomplish  a  permanent  cure,  is  to  rupture 
tbc  sac  by  a  smart  blow,  made  with  a  flat  stick,  or  wirli  the  back  of  a 
book,  after  wliich  they  seldom  bei^me  retlUed.  A  few  surgeons  have 
Tflutttrcd  to  practise  and  to  recommend,  iu  the  treatment  of  these  cases, 
'ncisions,  injections  and  excision  ;  in  relation  to  which  methods  the 
letnarks   are  applicable  as  have   been  made  when  consideriuf; 
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in  general,  more  fluid  than  those  of  younger  growtli ;  the  contents  are 
then  said  to  be  melicerous,  or  honey-like.  The  process  of  fluidification 
is  also  more  rapid  toward  tlie  most  projecting  point  of  the  surface  than 
in  other  directions.  Occasionally  tliey  contain  one  or  more  aborted 
hairs,  which  are,  no  doubt,  successive  growths  from  the  remnant  of  the 
hair  follicle. 

Treatment. — Sometimes  the  sac  becomes  inflamed,  and  suppurates, 
fesulimg  in  a  spontaneous  discharge  of  the  contents,  and  perhaps  in  a 
oompiete  cure ;  or  it  opens  at  its  apex,  by  absorption  of  the  integument 
from  pressure  of  the  contents,  without  tlie  intervention  of  suppuration. 

Ma»t  patients  find  so  little  inconvenience  from  the  presence  of  these 
tamers,  that  they  will  not  consent  to  their  removal.  If,  however,  for 
any  reason,  it  may  be  thought  desirable  to  get  rid  of  them,  the  knife 
is  the  only  proper  resort.  An  incision  should  be  made  carefully  down 
to  the  sac,  and,  if  possible,  its  removal  should  be  effected  entire.  To 
Eacilitate  this  somewhat  delicate  operation,  the  surgeon  is  recom- 
mended to  make  his  first  incision  upon  one  side  of  the  tumor,  and 
Dot  directly  across  the  top,  where  the  sac  is  in  general  the  thinnest ; 
or,  in  case  tlie  excess  of  integument  will  warrant  it,  to  make  a 
double  elliptical  incision,  leaving  the  central  portion  attached  to  the 
tumor* 

If  the  cyst  is  accidentally  opened,  the  contents  should  be  at  once 
thoroughly  expressed,  and  the  sac  torn  out  by  the  forceps ;  taking  care 
not  to  leave  any  portion  behind,  since  its  presence  may  retard  the  cica- 
trization, and  possibly  lead  to  the  fonnation  of  another  tumor.  I  must 
Bay,  however,  that  notwithstanding  there  is  a  very  general  opinion 
entertained  by  surgeons  that  the  smallest  remnant  of  the  sac  is  sufiScient, 
in  most  cases,  to  cause  a  reproduction  of  the  tumor  in  some  form — such 
a  result  has  never  happened  more  than  once  under  my  observation, 
although  in  many  cases  I  have  not  felt  absolutely  certain  that  I  had 
?emoved  all  of  the  sac. 

When  these  operations  are  made  upon  the  scalp,  the  edges  of  the 
wound  should  be  laid  gently  together ;  and  after  covering  them  with  a 
piece  of  sheet  lint,  spread  with  simple  cerate,  the  whole  should  be 
retained  in  place  by  a  few  light  turns  of  a  roller.  Neitlier  sutures  nor 
adhesive  plaster  are  in  general  advisable,  on  account  of  the  dangei's  of 
trysipelas. 

Tliose  remaining  tumors  of  this  class,  which  limit  themselves  to 
particular  organs,  will  be  considered  more  appropriately  in  connection 
with  the  various  regions  and  structures  of  tlie  body  in  which  they 
san  alone  occur.  Among  those  which  are  thus  reserved  will  be  foimd, 
obstructions  of  the  Meibomian  glands ;  ranula,  or  obstruction  of  the 
ducts  of  tlie  submaxillary  and  sublingual  glands ;  obstructions  of  the 
duct  of  Steno;  of  the  labial,  buccal,  lingual,  and  pharyngeal  gland 
dncta;  of  the  lacteal  and  seminiferous  ducts;  also  certain  encj'sted 
tomora  of  the  thyroid  gland,  liver,  ovary,  uterus,  and  vagina. 


F1»K0T:S   TL'MOKS. 


479 


iitaTieonn  areolar  tissue,  iijm>ii  the  ])eriustGiiin ;  and  e»[>c(;ially  are 

tie  to  jjrow  fnnn  llio  ]H.'ritisteiim  of  tlie  aiilnnii  and  naree,  fonn- 

ileslij-  antra]  and  nasal  polvpi ;  t)iey  are  often  met  witli  in  tlio 

',  in  the  uterus,  and  in  the  testes. 

inata  are  comixiscd  of  very  tongli,  and  genei-ally  iirmlv  inter- 

>ron8  tissue,  ari-anged  in  wavy 

,  or  in  concentric  layers  around  ^-  ^**' 

axes ;  w-lii('h  latter,  according 

ith,  is  the  result  of  the  fibi-ouB 

in  taking  place  aroinid  nerves 

(seK     A  certain   imnilier  of 

•x]y  de\eU>)ied  cells  and   nu- 

also  generally  found  Bcattered 

their  BuliRtance. 

fibromata  generally  grow  bIow- 

liey  are  ca])al)Ie  of  attaining  a 

;at   size.      They  ijresent  usu- 

ni'Hith,  hard,  hut  often  nodu-  Mtiimi  ^.a,. 

u^ace,   withont   di&euloration, 

,■  are  seldom  painful  unless  rendered  so  by  prewsurc  u|xin,  or 

ion  of  a  nerve. 

!  example  represented  in  the  accompanying  wood-cuts  (figs.  238, 


uef  tbrBack.  witli 
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239),  the  large,  original  tumor  was  congenital,  being  first  observed 
after  birth,  as  a  small  elevation  over  one  of  the  lumbar  vertebrae.    Wt^en 
removed  by  me,  in  1871,  and  when  the  patient  was  about  25  years  oJd, 
it  had  attained  so  great  a  size  as  to  cause  much  inconvenience.    During 
the  year  preceding  its  removal,  also,  a  large  number  of  smaller  fibiT>- 
mata  had  appeared  on  various  portions  of  the  body.     Tlie  removal  oi- 
the  original  fibroma  was  efiFected  safely  by  the  knife. 

Fibromata  are  not  in  all  cases  composed  of  a  single  element    Eith^:^ 
originally,   or  by  subsequent    progressive   or  retrogressive     change^^^ 
they  are  found  to  assume  such  a  variety  of  forms  and  of  combination 
as  to  render  it  necessary  that  we  should  recognize  numerous  subdivi 
sions.     Thus,  for  example,  imder  the  general  title  of  Fibrous  Tumor  are  ^^ 
included   fibro-ceHvlar^  Jlbro-mvscular^  Jtbro-mucouBj   Jibro-jplastic^ 
'ihro-neuromay  fhro-adipoae^  jtbro-cartUdgiTwus^  fbro-calcareov^j  jtbro- 
088eot$8y  and  Jtbro-cyatic. 

I  shall  give  special  consideration  only  to  those  examples  in  which  the 
histological  differences  seem  to  possess  some  important  clinical  signifi- 
cance. 

Fibro-oelliilar  Fibroma.  Syn.,  Tumor  Fibro-oellulosuS|  r.  o. 
CeUulo-fibrous  Tumor,  of  Muller ;  Connective  Tissue  Tumor,  of 
Vogel;  Gelatinous  Sarcoma,  of  Rokitansky;  Soft  Fibroma,  of  Bill- 
roth. — ^Fibro-cellular  fibromata  occur  especially  in  the  nares,  in  the 
form  of  the  so-called  "  soft  polypi,"  and  in  tlie  scrotum  and  labia  as  - 
*'  elephantiasis."  They  grow  more  rapidly  than  pure  fibromata,  and 
have  a  more  elastic  feel.  On  removal,  they  are  found  to  contain 
quantity  of  sero-plastic  fluid,  infiltrated  throughout  their  structure^ 
which  can  be  readily  pressed  out  from  th^  fresh  section. 

Billroth  observes  that  these  tumors,  as  they  occur  in  the  mucous 
membi*ane  of  the  nose,  rectum,  and  other  portions  of  the  large  intestine^ 
generally  consist,  to  a  great  extent,  of  elevated  and  newly  formed  glands 
of  the. mucous  membrane,  whose  closed  ends  sometimes  dilate  to  rau- 
cous cysts.  Hence,  according  to  their  anatomical  situation  and  the 
glands  they  contain,  they  may  be  classed,  he  thinks,  as  varieties  of  the 
adenomata. 

In  children  the  soft  polypi  are  almost  limited  to  the  rectum  and 
large  intestines ;  fi'om  puberty  to  about  the  thirtieth  year  of  life  they 
are  more  frequently  met  with  in  the  nares ;  and  about  the  age  of  thirty 
they  are,  in  females,  most  often  found  in  the  mucous  membrane  of  the 
uterus. 

Treatment. — Excision,  or  thorough  evulsion  is  generally  successful ; 
and  no  otlier  plans  of  treatment  are  ordinarily  worthy  of  a  trial. 

Fibro-myoma. — AmoTig  the  more  solid  forms  of  fibromata  there 
are  some,  which  under  the  microscope  present  a  fine  areolar  stroma, 
composed  of  undulating  and  interlacing  fibrous  bands,  in  tlie  midst  of 
which  are  numerous  nuclei,   and  more  or  less  elongated  fibre  celle* 
Virchow  considers  these  elongated  and  spindle-shaped  cells  to  be  muscle 
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cells,  and  woiUd  therefore  arrange  such  tumors  as  contaiD  these  ele- 
iiieutB  imder  the  viyoinata^  itr  t\vi  Jihro-tnyoitiata. 


Tbcee  tamors,  like  pure  fihrotnata,  arc  generally  benign  in  their 
cbaractcr,  antl  do  not  return  after  tliorongh  removal. 

Flbro-muooua  Tumor.  Syn.,  Mucous  Tumor,  or  Myxoma,  of 
Virchow. — This,  also,  is  a  variety  of  tlie  lihro-cellular  tumor,  hut  in 
irhich  the  connective  tissue  is  extremely  dolicate,  so  that  it  refienibles 
the  connective  tissue  ol  the  vitrcfjiis  luimoi-,  and  of  the  ftBtus  in 
embryo,  or  of  the  Whartonian  jelly  of  the  uniliilicHl  (-(ird. 

Tlie  fresh  incision  presents  a  yellowish,  opah'scunt,  jelly-like  enrfacc ; 
and  inider  the  microscope  are  seen  rounded,  ovjil,  elongat«?d  or  branched 
corjinBcles,  with  a  finely  fibrillated  connective  tissue. 

Externally,  they  usually  present  a  somewhat  iri'cjriilar  surface ;  the 
intcgtnnent  in  frequently  discolored ;  they  are  more  or  let^i  soft,  or 
elaatio  under  digital  jiressure,  and  they  may  increase  rapidly  and  finally 
kttain  a  great  size ;  or  they  may  nh-ernte  and  bleed,  or  considci-able 
{MirtioiiB  may  disintegrate  and  slough  away. 

Myxomata  have  a  greater  tendency  to  return  afti'r  tlifirough  removiil 
tluiii  fibromata.     They  maybe,  therefore. classed  as  "recurrent." 

Flbro-plasiio    Tumor.     Syn.,   Tutoor   Fibro-plasticus,    R.  C. — 

These  tumors  resemble  moet  other  fibroids  in  their  extGrnal  fanns,  in 

their  situation,  and  progress  of  development.     They  «rc  seldom  rewg- 

uized)  therefore,  except  by  their  tendency  to  ivtuni  when  extirjmted, 
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aiul  filially,  in  most  cases,  hy  tlicir  disiKwition  to  assume  a  mflligiuutw 
carciiioioatous  clmi-actcr.  They  ai-e  often  aeeociated  with  mvelwii 
jrroM'tlis,  Under  the  micrcwxipe  te, 
also,  are  found  to  differ  from  utlier 
iibruniata,  in  that  they  consist  &liiK«t 
cx<:hi6i\-oly  of  elongated,  fusiform 
cells,  containing  usually  a  Giugle  u^dI 
or  oat-shaped  nuek-ns  and  nuileulTH. 
Treatment. — They  must  be  treat- 
ed like  all  other  recurrent  and  nialig- 
naut  growths,  by  early  and  tlioruu^ 
extirpation. 

FibTo-neuroma,  R,  o. — I'litil  re- 
cently all  tiunors  occurring  uiX)n  nerves  wei-e  tenued  neuromata;  but 
examples  of  tnie  neuromata,  in  which  the  nerve  filaments  tlienuelvis 
have  suffered  enlargement,  or  in  which  new  nerve  filanientB  \an 
formed,  are  rai-e.  In  ni<«t  cases  the  tumor  consists  of  connective  tiwB 
fibres  disti-ihnted  among  the  nerve  filameutB. 


Flbn-iiUMlF  Cella. 


FlbnHiniromL 


•S  CDfUWCMI  irltb  tbtw  ■■■ 


These  tumors  occur  sometimes  without  apparent  provocation  uponWT 
point  of  tlie  cerebi-o^pinal  nerves.  The  nerves  of  the  spoei^  seaw 
are,  however,  rarely  affected,  and  the  nerves  of  the  ganglionic  ajsten 
still  more  rai-ely.  Tiieir  most  usual  seat  is  upon  some  of  the  periphov 
nerves,  especially  of  the  lower  extremities  ;  and,  when  situated  in  tbs 
superficial  areolar  tissue,  they  are  known  as  painful  subeutanee'U 
tubercles.  These  latter  rarely  attain  a  greater  size  than  a  hazel-not, 
and  in  no  case  which  has  come  under  my  notice  was  the  tumor  laigH 
tlian  a  pea  or  a  bean.  Tliey  are  hard,  tense  and  movable,  except  vhen 
they  have  attached  themselves  to  the  8U[>erincunibent  skin ;  the  skin  it 
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Idom  discolored,  bnt  occasionally  it  presents  a  shining,  vascnlar  and 
'borescent  appearance.  They  are  exquisitely  sensitive  and  generally 
ibject  to  severe,  lancinating,  paroxysmal  pains.  In  December,  1844, 
removed  a  painful  tubercle  from  the  integument  over  the  back  of  the 
loiilder,  in  lie  case  of  a  gentleman  26  years  of  age,  which  had  beer 
nowing  nine  months.  It  was  of  the  size  of  a  bean,  hard,  irregular 
pon  the  surface,  exquisitely  sensitive,  and  the  skin  over  the  tumoi* 
id  assumed  a  brownish  color.  The  three  remaining  examples  which 
ive  been  observed  by  me  were  upon  the  legs,  one  being  presented  in 
girl  »t  25,  the  second  in  a  maQ  aged  about  30,  and  the  third  in  a 
intleman  aged  about  50.  In  the  last-mentioned  example  there  were 
ro  tubercles  separated  from  each  other  by  a  space  of  two  or  three 
ches ;  they  were  not  larger  than  small  shot,  and,  on  being  touched, 
e  pain  was  so  intense  as  to  cause  a  sensation  of  f aintness. 
Trauxnatio  Fibro-neuromata  are  quite  frequently  found  upon  the 
ids  of  di\dded  nerves,  fonning  at  the  point  of  division  a  bulbous 
ilargement  which  can  be  distinctly  felt,  and  is  exquisitely  sensitive  to 
le  touch« 

Treatment  of  Fibro-neuromata. — Spontaneous  peripheral  fibro- 
euromata,  in  the  form  of  the  painful  subcutaneous  tubercle,  seldom 
»ur  after  removal;  at  least  I  may  say  that  in  the  four  or  five 
samples  of  this  form  of  tumor  which  have  come  under  my  notice, 
xcision  has  proved  a  prompt  and  successful  i-emedy;  but  in  the 
liumatic  variety,  my  experience  has  been  less  gratifying.  In  a 
majority  of  cases  excision  of  the  extremity  of  the  nerve  has  been 
allowed  sooner  or  later  by  a  return  of  the  disease  in  the  divided 
ttremity ;  and  this  has  happened,  sometimes,  when  considerable 
ortioDS  of  the  affected  nerves  have  been  excised,  and  after  repeated 
i-amputations.  It  seems  quite  probable  that  the  gradual  propagation 
f  a  chronic  neuritis  along  the  nervous  trunks,  and  the  general  nervous 
iBturbance  occasioned  by  the  delay  in  operating,  have  been  the  cause 
-  this  predisposition  to  return,  and  that  it  would  be  advisable  in  all 
weg  to  operate  early,  or  as  soon  as  the  existence  of  the  neuromatous 
fection  is  fully  determined. 

Olioma  (Vlrohcw). — ^Virchow  defines  a  glioma  as  a  soft  vascular 
mor,  originating  in  the  neuroglia,  the  delicate  interstitial  connective 
aue  of  nerve.  It  is  a  malignant  growth,  and  has  heretofore  not 
en  distinguished  from  encephaloid,  to  which  its  clinical  history 
ftctly  corresponds.  The  retina,  during  the  periods  of  infancy  and 
rly  childhood,  is  the  favorite  seat  of  this  affection. 
Ihave  placed  this  tumor  in  connection  with fibro-neuroma, because 
rchow  has  restricted  the  term  glioma  to  tumors  originating  in  the 
oroglia.  With  equal  propriety,  in  an  anatomical  point  of  view,  it 
ght  be  classified  with  the  fibro-cellular  growths ;  but,  in  our  opinion, 
ire  properly  still  it  must  continue  to  occupy  its  original  position  as 
3  form  of  eneephaloma 
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of  llie  adjacent  areolar  tissue.      In  meet  cases  the  fat  cells   contain 
«iPtsl(t  of  tlie  fatty  acids,  and  especially  inargaric  acid. 

.\(li]N«e  tumors  Beldum  or  never  afisume  a  nialifi^nant  character,  nor 
«re  lliey  dispoi«ed  to  return  when  thoroughly  exciiied.  Their  excision  is 
j?;iienilly  ac com pli shed  with  great  ease.  If  the  surgeuu  takes  care  to 
diriije  Uie  inti-gunient  freely  ti\er  the  tumor,  exposing  fairly  to  view 
tlie  _Yellow  adi]M)se  tituue,  and  cutting  the  fihrillatcd  bands  which 
peuetrate  a  little  between  tlie  lobules,  the  whole  mass  may,  in  most 
Mses,  1)0  removed  by  evulsion.  By  adopting  this  metliod,  also,  the  . 
tilwding  is  nsually  less  tlmn  when  the  removal  is  effected  by  the  knife 
iloiie  ;  the  o(>eratiun  can  be  made  m<tre  quickly,  and  a  cloeure  nf  the 
wound  by  adhesion  is  more  apt  to  occur. 

tetUaglnon*  Tmnor.— Syik,  Tumor  OMtllaginnwMi  B.O.)  Obondroma)  Bnchoi^ 

Cartila^nous  tumors  may  occur  in  almost  any  part  of  the  body,  either 
II  the  soft  or  hard  tissues,  hut  they  are  most  commonly  met  with  in 
onncction  with  the  bones,  and  especially  ujxin  the  phalanges  of  the 
>aiid  and  tlie  inetacari)al  bones,  in  children.  The  correHi>onding  bones 
if  the  feet  are  also  quite  subject  to  enchondroinata ;  the  femur,  scapida, 
iiid  pelvic  Imnes  occasionally  present  enormous  tumors  of  this  class; 
\\vai  the  hones  of  the  head  and  face  they  are  less  frequent.  The  most 
Firqiicut  scats  of  cartilaginous  deposits  in  the  soft  parts  arc,  the  sali\'ar}' 
glands,  the  testicles,  the  ovaries  and  the  niamiua- ;  in  which  cases  it 
niay  be  found  forming  the  whole  or  only  a  jwr- 
tiun  of   the  morbid   structures,  being  generally  Fig.sw. 

uwwiatcd  with  iibnima  or  carcinoma. 

Carti]agiiu)UH  tumors  occasionally  cease  to 
?row,  es[K!c;ially  under  iuipiwed  conditions  of 
the  {general  system.  This  arrest  of  gniwth  some- 
'iintM  takes  place  without  clmnge  of  sti'ucture, 
'"It  in  most  cases  not  until  portions  ^>f  the  tumor 
We  undergone  oesilication. 

A»  in  tihroma,  adenoma  and  carcinoma,  so 
aho.  in  enchondronia,  the  connective  tissue  may 
Iwiiiue  gelatinous;  in  cousetiuence  of  which 
wrtaiu  jxfrtions  may,  to  the  naked  eye,  resemble 
•^Jlnid.  The  central  portions,  also,  are  often  seen 
toil^iiernte  into  a  thin  yellowish  fluid,  resend)- 
lifig  BOiovia  or  honey,  forming  cysts  or  cavities  i 
'^ritnuj  sizes,  the  defeneration  involving  sometiincc  the  entire  mass,  and 
'wiviiig  only  a  thin  fibro-cellnlar  cystic  envelo)ie.  It  is  iKissible  that  in 
tuitti  of  the  pre<;eding  conditions,  wo  (mght  to  i-ccognize  in«implete  or 
"Tpsti-d  develo]imciit  of  cartilage  and  connective -tissue  cells,  rather 
•Uu  degeneration  of  pre-existing  cartilage  cells. 
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Cartilaginous  tumors  may  also  undergo  fatty  and  calcareous  AegESter- 

ation,  or  the  interior  may  suppurate  or  slough. 

When  eneliundroma  cqmnieiicea  from  the  interior  of  the  bone,  tlie 
external   surface   assumes   generally  an 
Fig  "41  oblong     o\al    or    fusiform   shape;    but 

when  as  is  most  often  the  case  with  loiig 
Tk  bones,  it  onginates  from  the  outer  wall, 

C\  the  fonn  is  more  irregnlar,  usually  nodu- 

le    "p  lar     These  tumor*  are  generally  elastic, 

sometimes  yielding  under  pressure,  with 
-  ^>.  a  aJiglit  creakiiig  sensabon. 

^  .  Enchoiidiumata  cannot  m  themeelves 

/       (  be  legarded  aa  malignant,    nor  indeed 

I  '  _  does    the    preseute    of    a    considerable 

amount  of  hbrons  stroma  ^ar^  essentially 
the  prognosis  fliose  alone  ^^hich  are 
asaot  lated  n  ith  carcinoma  lo  some  of  its 
various  forms  are  verj  liable  to  return, 
outui«aoeii>.tsodi»i>Mcn.  Arooid.    or  to  multiply  thcinsehes  by  infection, 

in  other  parts  of  the  body. 
Histological  !E3ementB- — A  network  of  filamentous  tissue  existing 
in  a  greater  or  less  degree  (institutes  the  basis,  or  stroma,  within  which 
the  cartilage  cells  are  found,  resting  in  a  hyaline  substance.  The 
cells  present  the  greatest  variety  both  in  form  and  size.  They  may 
contain  from  one  to  twenty  nuclei.  Cliemiirally,  an  enchondroma  eon- 
eiats  cliielly  of  the  phosjAate  of  lime,  and  of  a  peculiar  variety  of  gela- 
tine called  chondrine. 

Treatment.— The  occasional  s|>ontaneons  arrest  i>f  these  growths,  as 
age  advances,  ()r  as  the  general  condition  of  the  system  improves,  sug- 
gests the  jiropriety  of  the  employment  of  hygienic  and  therapeutical 
ineasui'es;  and  while  I  am  unable  to  indicate  any  s^>ecific  plan  of  treat- 
ment which  fould  be  i-egai-dcd  as  ap])lical)le  to  all  cases,  nevertheless  I 
am  convinced  that  I  have  occasionally  seen  tliese  growtlis.  especially, 
when  occurring  in  early  life,  mwn  the  fingers,  and  upon  the  lower 
epiphysis  of  the  radius,  delayed  and  finally  arrested,  by  air,  exercise, 
nutritious  food  and  tonics. 

When  such  JueusureM  have  failed,  and  the  tumors  are  formed  between 
the  [leriosteum  and  the  Ixme.  as  happens  pretty  often  in  connection 
with  the  c]>iphysiri  of  the  knee-joint,  excision  may  be  safely  practised 
in  a  certain  imniber  of  cases ;  and  the  ojieration  is  rendered  the  more 
safe  in  siicli  cases  by  the  fact  that  the  articular  surfaces  are  seklom  in- 
volved. It  must  be  ivmcmbered.  however,  that  these  eccentric  en chon- 
dromata  generally  cause  absor|)ti<)n  of  the  outer  wall  of  tlie  Ixme,  and 
that  the  tumor  will  be  found  usually  more  or  less  embedded  in  the  can- 
cellous stj-ncture. 

Free  in('iMi')ns,  or  the  removal  of  portions  of  the  projecting  walls. 
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d  by  injections,  have  occasionally  succeeded  when  the  enchon- 
bas  assnraed  a  cystic  character, 

her  cases,  the  ti-eatment  ninst  be  either  expectant,  or  the  grave 
tives  of  excision  or  amjmtatiou  have  to  lie  considered.  After 
■h  excision  these  tumors  seldom  return. 


Bony  Tumor. — Byn.,  Tnmor  Omooiu,  R.  O.  ;  ONtaoma. 

oeteomata  are  not  of  so  freqnent  occurrence  aa  are  tumors  con- 
bone,  and  possessing,  therefore,  a  mixed  cliaracter,  such,  for 
e,  as  ostco-chundruma,  osteo-fibroma,  o«teo-carcinoma,  oeteo- 
1,  etc.  We  propose  in  this  jjlace  to  consider  only  the  true  bony 
;  which  occur  chiefly  as  exostoses,  but  which  are  occasionally 
■ed  within  original  bony  structure,  and  still  more  rarely  as  indc- 
t  formations,  hB\ing  no  connection  with  any  part  of  the  bony 
1. 

itoals.— Of  the  exostoses,  or  bony  outgrowths,  there  are  three 
8,  namely,  the  spongy,  the  hard,  and  the  ebumated  or  ivorj- 

le  spongy  variety  occurs  almost  exclusively  upon  tlie  epiphyses  of 

jj  bones  as  an  outgrowth  from  an  epiphyseal  cartilage,  with  a  tliin 

f  which  it  is  usually  enclosed ;  and  for  this  reason  it  has  been 

)y  Virchow  ecch<yndi'08ix  ossijicatts.     These  tumors  resemble  in 

■e  the  cancellous  or  medullary  portions  of  bones.     They  present 

.ves  as  smooth,  hard,  globular,  nodulated  or  spinous  projections ; 

5  in  most  cases  very  slowly,  unaccompanied  usually  with  pain, 

lesa,  or  discoloration  of  the  skin, 
are  seen  most  frequently  upon  the  tibia,  fibula  and  humerus,  and 

j»  only  occur  in  cliildren,  or  at 

)eriu<)    preceding    the    complete 

tion  of  the  epiphyseal  cartilages. 

le  hard  exostoses,  resembling  in 

ects  the  laniellated  tissue  of  nat- 

jne,  are  more   often   spinous  in 

ccurring  usually  at  the  points  of 

lents  of  nniscles,  and  must  be  re- 
in  most   c&ses  as  examples   of 

IiyjiertrOphy    of    natural     spines   E-oWmI.  fr«n  nwwrc^infty  rf hnmenis. 

■cesses.    They  are  met  with,  also, 

"retjuently,  upon  portions  of  the  skeleton  which  are  subjected  to 

ressure  and  attrition. 

biirnatef/,  or   ivory-like,  exostoses,  are    relatively   nnfroquent, 

■e  met  witii  most  often  n]x>n  the  inner  or  outer  surface  of  the  cra- 

ilt,  originating  sometimes,  also,  in  tlie  diploic  stnicture  or  in  the 

simiH,  and  from  tlien<^c  making  their  way  inwai-ds  or  outwards. 

V  found  growing  fi-om  the  orbital  plates,  from  the  antrum  and 
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other  portions  of  the  auperior  inaxillse,  rarely  upon  tUo  iiiferim  mu- 
ilia,  the  roots  of  the  t«etlt,  the  Buapiila,  jtelvie,  aud  other  flat  Wmn. 
Quite  frequently,  howevtir,  an  ivory-like  exoetoaJB  jiroceeds  from  ihe 
distal  extremity  of  the  last  ])lialaiix  of  the  great  ttie,  and,  affording  to 
Paget,  its  most  usual  seat  is  xipam  the  inner  matgin,  directly  uudra- 
neath  the  in<;iirvatcd  edge  of  the  nail. 

Eliiiriiated  excjstoscs  tif  the  outer  j>)atc  o£  the  skiUl  geiierally  toum 
to  grow  when  they  have  attained  about  half  an  inch  in  diameter.  "Rib 
Baiiie  class  of  tumors  uptin  the  great  too  are  usually  arrested  spontane- 
ously at  a  Btill  earlier  stage  of  their  growtli,  while  in  otlier  sitiiatioii! 
named  there  seems  to  he  no  fixed  limit  to  the  proceee  of  growth  and 
development. 

It  is  proper  to  mention  that  the  process  of  ebumation  is  miniciiiiiw 
incomplete,  certain  jK)rtion8  of  the  tmnor  still  presenting  a  caiicellaieJ 
Btriicture. 

^-  'SI-  Ivorj-like   esistoses  a- 

hibit  Haversian  canaklt- 
cunae  and  lamellar  systcinf. 
They  dififer  therefore  fi>ra 
ordinary  bone  only  in  being 
more  ti<.)mpact,  in  pus*ei* 
Liig  less  animal  matlcr,ii)id 
in  cimtainiiig  ni<ire  of  tlie 
pliosphates  aud  less  of  llw 
carbonates. 

Treatment  of  Ezorto- 
sea. — Exostoses  are  e««k- 
tially  l>enign  in  llieir  i'b»- 
acter,  and,  therefore,  never 
demand  removal  iinlo* 
they  cause  dcfoniiity  »r  in- 
terfere with  the  iiaiural 
functions  of  the  parts  upon  or  near  which  they  are  situated. 

^Vhen  situated  n|KUi  the  cranial  hones  they  may  cause  death  by  I'l* 
Biii-c  upon  the  brain.  Small  bony  tmnoiu  of  tlie  skull  are  sonietinw* 
easily  removed  by  the  saw,  as  also  troublesome  spinous  or  pcdiuii;nUlM 
exostoses  in  otlier  i>orti<>ns  of  the  skeleton.  AVHiere  the  saw  <aiuiiit  l* 
conveniently  ap]ilicd  the  cliiwil,  gouge,  or  cutting  pliers  will  often  1» 
used  witli  advantage.  I  have  removed  tliem  in  this  way,  and  11*'^ 
obsened  that,  even  when  the  tumur  has  not  been  tlioroughly  estirp*- 
ted,  it  has  never  manifested  a  tendency  to  return.  Exostoses  of  l"* 
orbit  cannot  usually  be  extiqiated  safely,  and  it  luis  Iwen  advi-ied,  v'"'" 
they  seem  to  thi-eatcn  death  from  cerebral  pi-essure,  to  e.\|«*se  lliesnf" 
face  by  a  lemoval  of  tlie  |)eriostouni,  and  apply  the  actual  cautei?» 
nitric  acid,  or  ^>otassa  fiisa,  so  as  to  induce  necrosis. 
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When  occurring  in  either  of  the  maxillEe  they  can  be  removed  with 
tttiiraiice  of  eaceese. 

Osteomata  of  the  Soft  Tissues,  independent  of  the  bonj  stnictore, 
occur  as  has  already  beeTi  stated  in  various  parts  of  the  body,  espe- 
tiallv  lu  the  teiidono  and  muscles  but  they  seldom  impair  the  functions 
of  the  organb  imphcated  and,  therefore,  do  not  often  demand  surgical 
interfereui^ 


Cygtio  Tumors  of  Bone. — These  tumors  form  in  various  portions 
^  the  skeleton,  but  most  fre- 
quently in  the  upper  or  lower  "*'*'■  ^'*"^ 
j»w,or  iu  the  lower  end  of  the 
feiniir. 

They  may  be  unilocular  or 
"mltilocular ;  the  interior  may 
t«  occupied  by  fluid  or  solid 
■"aterials.  Wlien  the  tumor 
■*  compoeed  of  a  bony  shell, 
'Wed  with  a  solid  fibrous  or 
nWplastic  substance,  it  an- 
**erB  to  the  tninor  called  by 
'"Bolder  surgeons  osteo-sarco- 
"■"  ;  and  when  the  contents  of 
''«  cyst  (ci/Mtii!  vxteonui)  are 
'"id  it  c'irres)Ktuds  to  the 
('tfta  ventosa  of  the  early 
'"•ilere. 

TVeatment.  —  Bony  cysts 
J^ntaining  flnid  may  sunie- 
"tea  be  destroyed  by  fix'C 
<icision,  followed  by  injet-tions,  and  the  subfiecjuent  suppnration  of  the 
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interior  caWty.  I  have  in  this  manner  Bucceeded  in  removing  I 
sitimted  upon  the  lower  jaw.  In  otlitsr  cases  it  may  be  found  i 
to  remove  the  whole  or  a  large  portion  of  the  external  walL  So/.^ 
tumors  of  this  class  (osteo- sarcoma)  must  be  removed  entire,  eitlier  b^^ 
enncleation,  excision,  or  amputation. 

Myeloid  Tumor  of  Bone.— Syn.,  Tumor  Myelodea  Oasis,  B.  ttc^^ 
Central  Osteo-sarooma  of  Billroth  ;  Myelo-plaxlo,  of  Lebert. 
The  Myeloid  Tumor  of  Paget  originates  generally  from  bone.    It 
consists  of  large  veeicular  or 
^■*'*'  platfi-like     cells,    meaaurinR 

fi^m  3+T  ^  TiiW  of  an  inch 
in  diameter,  and  containing 
each  from  two  tw  twelve 
oval  nuclei  with  nucleoli ;  in 
which  characters  they  resem- 
ble the  cell  structure  of  the 
fcetal  marrow.  The  cell 
structure  is  very  abundant, 
while  the  intercellnlar  sub- 
stance IS  relatively  much  les& 
than  in  other  fibroids.  The 
latter  is  sometimes  scarcely 
to  he  recognized,  being  rep- 
resented by  a  soft  gelatinous 
or  colloid  substance. 

The   mjeloid   tumors    are 
especially  prone  to  originate 
in    the   shafts  of  the   tibia, 
radius   and    ulna,  and    still 
more  frequently  they  arc  met  with  in  the  lower  jaw.     Tliey  often  con- 
tain mncons  cysts,  or  the  interior  may  be  occupied  by  osseous  forma- 


tions of  an  arborescent  or  spherical  f<inii.  When  they  occur  in  the 
lower  extremities  they  beconic  very  vajiciilar,  and  present  frequently  a 
distinct  bruit,  so  that  thcv  hiive  been  mistaken  f<ir  aneurisms. 
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The  fibro-plastic  and  the  myeloid  tumors  are  often  associated  ;  and 
it  is  especially  observed  tliat  the  myeloid  structure  is  prone  to  increase 
and  displace  the  fibro-plastic  elements  as  the  tumor  progresses,  or  in  its 
successive  recurrences  after  removal.  For  this  reason,  and  with 
propriety,  the  two  forms  have  of  late  been  arranged  under  a  common 
name,  and  are  designated  by  some  writers  as  fibro-plastic  and  by 
others  as  myeloid.  Occupying  an  intermediate  position  between  the 
benign  and  malignant  growths,  and  being  very  liable  to  return  after 
complete  removal,  they  might  properly  be  classified  with  the  "  recur- 
rent ^  tumors. 

VMcalar  Tumor. — Syii.,  Tumor  Vasculosas,  R.  O. ;  Angioma  of  Billroth ;  Breotil* 

Tumor. 

Vascular  tumors  present  themselves  under  various  forms,  accord- 
ing as  the  arterial,  venous  or  capillary  systems  of  vessels  are  chiefl7 
implicated. 

Aneurism  by  Anastomosis. — Syn.  Racemose  Aneurism. — Those 
vascular  tumors  which  consist  of  expanded,  elongated,  and  tortuous 
arterial  tnmks  and  arterioles,  including  sometimes  tlie  venous  capil-- 
Uriea  and  larger  venous  trunks,  are  termed  "aneurisms  by  anasto- 
mosis.*' They  occur  in  all  parts  of  the  body  which  are  supplied  with 
blood-vessels,  both  in  the  soft  tissues  and  bones ;  but  most  frequently 
upon  the  scalp,  in  the  orbits,  upon  the  face  and  lips.  Their  most 
frequent  seat  in  the  bones  is  the  head  of  the  tibia.  They  form  bluish^ 
Boft,  elastic,  and  more  or  less  compressible  tumors,  which  generally 
pulsate  distinctly,  the  pulsation  being  accompanied  with  a  peculiar 
whiz,  thrill,  or  purring  sensation,  unlike  the  bruit  of  an  aneurism. 
Long-continued  pressure  will  generally  sensibly  diminish  the  size  of 
the  tumor.  They  occur  most  often  in  early  adult  life,  but  1  have  seen 
them  not  unfrequently  in  infancy  and  cliildh€K)d. 

Cirsoid  Aneurism  is  the  name  aj^plied  to  the  same  condition 
when  the  dilatation  and  elongation  is  limited  to  tlie  ai-terial  trunks. 

Treatment. — Destrncticm  with  hot    needles,    injection    with    the 

persulphate  of   iron,  compression,   electrolysis,   the   ligature,  and   the 

knife,  are  the  surgical  remedies  most  commonly  resorted  to  in  cases  of 

aneurism    by   anastomosis.      The  choice  of  expedients   depends  very 

much  upon  the  circumstances  of  the  case,  and  must  therefore  be  left 

to  the  judgment  of  the  surgeon.     My  own   experience  is  limited  to 

electrolysis,  the  ligature  and  the  knife;  to  the  one  or  the  other  of  which 

I  think,  in  general,  the  preference   ought  to  be  given.     In  tlie  case 

of  very  large  tumors  of  this  class  it  sometimes  becomes  necessary  to 

ligate  the  main  arterial  trunk  supplying  the  tumor,  as  preliminary  to 

moi'e  direct  surgical  interference. 

The  cirsoid  aneurism  is  seldom  cured  unless  it  is  subjected  to 
nreatment  at  a  very  early  period.     In  a  few  examples,  however,   a 
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carefiil  and  perseveriug  application  of  ligatares  has  accomplished  a  cure 
when  they  had  already  attained  a  considerable  size.     (See  Anenrifims.) 

Venous  or  Cavernous  Neevi  are  not  unf requently  congenital,  af» 
they  present  themselves  soon  after  birth;  they  constitute,  there- 
fore, one  variety  of  the  so-called  "  mother's  mark."  They  are  met  witii 
most  frequently  beneath  the  mucous  membrane  of  the  lips,  and  in  the 
subcutaneous  areolar  tissue  of  the  face,  as  small  tumors  of  a  rounded 
form,  and  of  a  purple  or  reddish-purple  color.  They  are  compressible, 
elastic, and  can  be  partially  evacuated  by  pressure;  but  they  do  not 
pulsate,  nor  is  the  entrance  of  the  blood  accompanied  with  any  kind  of 
bruit ;  the  external  boundary  is  generally  not  very  distinctly  defined, 
but  in  some  cases  they  are  invested  with  a  thin  capsule,  which  gives 
to  them  a  more  accurate  limitation.  This  variety  of  vascular  growth  ifi 
also  frequently  associated  with  that  next  to  be  described. 

Treatment. — Venous  nsevi,  if  not  large,  can  usually  be  removed  by 
the  knife,  unless  situated  upon  or  in  the  vicinity  of  important  blood- 
vessels, or  other  structures  which  might  render  the  operation  hazar- 
dous. When  encapsulated,  the  hcemorrhage,  consequent  upon  excision, 
is  usually  very  slight.  In  other  cases  we  employ  the  ligature,  or  the 
galvano-cautery.  Injections  of  the  persulphate  of  iron,  made  for  the 
purpose  of  securing  coagulation  of  the  blood,  have  in  several  instances 
caused  death,  and  can  no  longer  be  considered  safe.  In  those  cases  in 
which  death  has  been  caused  by  injection,  it  has  been  thought  that  a 
clot  may  have  become  displaced  and  have  entered  the  circulation  ;  but 
inasmuch  as  no  similar  accidents  have  been  reported  after  coagulation 
by  electrolysis,  it  is  to  be  presumed  that  death  was  caused  by  the 
admission  into  the  circulation  of  the  material  employed  in  the 
injection.  Venous  nsevi  are  destroyed  sometimes  by  pressure,  effected 
by  collodion  plaster,  by  cauterization  with  hot  needles,  or  by  vaccina- 
tion. I  have  seen  them  made  to  slough  by  the  application  of  nitric 
acid,  and  occasionally  they  slough  and  disappear  spontaneously. 

Capillary  Hypertrophy  or  Ectasy  constitutes  the  most  frequent 
form  of  vascular  growths;  and  it  is  to  this  variety  that  the  terms 
telangeiotdsis^  ncevus  and  mother^ 8  mark  are  most  commonly  and  most 
appropriately  applied. 

They  are  usually  congenital  and  sometimes  hereditary ;  occurring 
most  often  upon  the  face  and  neck.  They  are  composed  almost 
entirely  of  tortuous  and  dilated  capillaries,  involving  duly  the  cutis; 
consequently  the  surface  is  often  but  slightly,  if  at  all,  elevated.  They 
are  of  a  bright  red  color,  and  vary  in  size  from  a  pin's  head  to  several 
inches  in  diameter. 

As  has  already  been  stated,  they  are  frequently  associated  with  the 
venous  angiomata,  and  in  these  cases  the  surface  is  elevated,  and  many 
examples  present  a  variegated  or  mottled  bl  iie-and-red  appearance. 

The  capillary  or  plexiform  variety  of  na^vi,  unassociated  witli  the 
venous,  when  very  small,  or  very  indistinct  at  l)ii*th,  often  disappear? 


TELANGEICTASIS.  403 

Rpotitaneoiisly  ;  in  most  cases,  however,  they  remain  of  the  same  size  oi 
gradually  spread.  The  mixed  varieties,  previously  desmbed,  invariably 
increase  gradnally,  yet,  in  some  cases,  slowly,  and  sometinies  after  the 
lapse  of  many  years  they  attain  a  very  great  size. 

Treatment. — In  the  most  supei-licial  form,  no  interference  ie 
neceesary  or  proper  imlesa  it  occiii-a  upon  the  face  or  neck,  where  its 
presence  enmetiiries  caiises  a  serions  defonnitj.  Nor  npon  these 
portions  of  the  body  is  it  proper  to  attempt  its  extii-jtation  when 
it  covere  s  lan^  extent  of  surface;  certainly  not  by  any  of  those 
tneafinres  which  must  necew^arily  canae  L-icatrices  and  tegumentary 
oontmctions.  If  it  is  limited,  however,  it  may  lie  removed  by  excision, 
or  by  the  ligature.  In  superficial  nievi  of  the  extent  of  one  or  two 
inches,  in  tlie  neighborhood  of  the  eyelids,  where  the  removal  of  the 
integument  must  have  caused  evcrsion  of  the  lids,  I  have  succeeded 
completely  by  dissecting  up  all  of  ttie  affected  integument,  removing 
the  subcutaneous  areolar  tissue,  and  tlien  replacing  the  skin  in  its 
original  jxisition.  This  metJiod  is  even  more  appropriate  when  the 
cenonB  varietj'  of  n«.Mnis  is  distinctly  associated  with  tlie  capillary  ;  hnt 
ex|)erience  has  shown  that  it  may  succeed  even  when,  as  in  the  variety 
now  under  consideration,  the  subcutaneous  veins  or  arteries  give  no 
indications  that  they  are  also  involved. 

Dr.  Maa'i.  of  Breslau,  has  collected,  in  the  Archi»  _fur  CHrdsche 
Chirurtfie,  the  histories  of  112  cases  of  nievus  treated  by  the  galvano- 
«satery.     The  results  were  as  follows:— 

■G^nUary  ncevus,  cured,  32 ;  improved,  1  ;  result  unknown,  1. 
au*  OT"  venous  ncBtitM,  cured,  72 ;  improved,  1 ;  result  unknown, 
died,  3.  Arterial  or  racemoaa  nwvus,  cured,  2;  improved,  1. 
Havua  comlnned  with  other  tumors,  cured,  6;  improved,  1;  result 
■unknown,  2.  lie  derives  from  examination  of  these  cases  the  conclu- 
sion that  the  galvano-cautery  is  followed  by  the  best  results  in  nievu^ 
and  is  umch  safer  than  the  injection  of  perchloride  of  iron,  or  any 
otiicr  coagulating  fluid. 

Holes  exhibit  also  soitietliing  of  that  capillary  and  plexiform  vascu- 
'arity  which  belongs  to  capillary  angioma,  but  their  essential  character 
istics  are  due  to  a  tegumentary  hyi>crplasy,  and  to  the  presence  of  an 
tUiusnal  amount  of  pigment.     It  is  well  to  remenber,  however,  tliat 

Kles,  like  angiomata  and  warts,  possess  that  kind  of  eotasy  of 
ictnre  which  every  now  and  then,  especially  in  advanced  life, 
ders  them  the  seat  of  malignant  growths.  For  tins  reason  their 
ly  extirpation  by  the  knife  can  always  properly  be  recommended. 

Scrofulous   EhUaxgements   of  the  Lymphatic  Glands.     Syn^ 
SorofHUous  Sarcoma    of   Langenbcck ;  Iiympbomata  of   Dillroth. 
e  enlargpmeuta  ai-e  observed  most  fre<jueutly  in  the  glands  of  the 
;  but  all  die  absorbent  glands  are  liable  to  similar  hyperplasJoi 
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Usually  several  glands  are  affected  simultaneously  or  consecutively. 
The  period  of  life  most  favorable  for  the  development  of  these  tmnoiiB 
is  between  the  tenth  and  twentieth  years. 

Lymphomata  sometimes  undergo  a  gradual  softening  and  d^enera- 
tion,  and  terminate  in  ulceration,  with  or  without  suppuration,  leaving 
irregular  and  unhealthy  lines  of  ulceration ;  and  w^hen  at  length  these 
ulcerations  have  healed,  an  unsightly  nodular  cicatrix  remains.  In 
other  cases  they  continue  to  enlarge,  and  finally,  in  exceptional  cases, 
they  may  coalesce,  forming  one  large  bosselated  mass,  occupying  the 
whole  side  and  front  of  the  neck. 

According  to  the  latest  observations,  these  tumors  are  composed 
almost  wholly  of  lymph-cells,  nothing  being  left  of  the  original  stmo- 
ture  but  a  fine  network  of  connective  tissue  forming  their  capsules  and 
trabeculsB,  and  the  blood-vessels ;  the  walls  of  the  latter  being  greatly 
thickened. 

When  they  rapidly  increase  in  size,  and  form  agglomerated  masses, 
we  may  apprehend  a  malignant  tendency,  the  lymph-cells  beconung  at 
first  extensively  infiltrated  into  the  adjacent  tissues.  These  malignant 
lymphomata,  called  by  LUcke  lymphosa/rcomatay  have  been  seen  by 
me  most  frequently  in  adults,  or  after  the  eighteenth  or  twentieth  years 
of  life,  and  I  have  recently  met  with  a  case  in  a  lady  sixty  years  of  age. 
Billroth  observes,  however,  that  lymphoma  is  the  more  dangerous  the 
younger  the  patient. 

Treatment. — Iodine  in  some  of  its  forms  will  be  found  the  most 
effective  remedy  for  this  condition  in  the  earlier  stages  and  when  the 
tumors  are  not  very  numerous  or  aggregated  in  masses:  animal  food,  with 
pure  air  and  tonics,  constitute,  also,  valuable  adjuvants;  but  when  the 
growths  assume  very  decidedly  the  character  of  lymph o-sarcoma,  iodine 
is  in  most  eases  ineffective.  Billrotli,  in  1871,  first  observed  that  malig- 
nant lympho-sarcoma  was  sometimes  cured  by  arsenic.  Several  other 
writers  have  confirmed  this  observation,  and  in  1881  I  saw  in  the  case  of 
an  old  gentleman  who  consulted  me,  an  enormous  lympho-sarcoma  of 
the  neck  disappear  in  a  few  weeks  under  the  use  of  arsenic.  A  few  sur- 
geons have  not  only  given  the  arsenic  internally,  but  they  have  injected 
the  tumors  with  the  same;  but  the  latter  process  has  sometimes  rather 
increased  the  activity  of  the  malady.  In  my  own  case  I  employed  Fow- 
ler's solution  in  doses  varying  from  three  to  ten  drops  three  times  daily. 
Extirpation,  which  I  have  occasionally  practised  to  prevent  suffocation, 
has  been  in  all  cases  followed  by  a  speedy  return  of  the  same  or  of  a  more 
malignant  form  of  the  neoplasm  in  the  wound,  or  by  the  speedy  enlarge- 
ment of  other  glands  in  the  neighborhood.  Nor  can  I  speak  much  more 
encouragingly  of  excision  as  a  remedy  for  the  slower  and  more  purely 
scrofulous  growths,  since  in  most  cases,  after  the  most  thorough  extirpa- 
tion, new  glandular  enlargements  have  soon  been  presented. 

Simple  Glandular  Hypertrophy.  Sy n.,  Hypertrophia  Glandnla- 
rum,  R.O.)  Adenoma,  Billroth.  Simple  hypertrophy  of  gland  textures 
may  occur  wherever  these  structures  exist.     It  may  be  benign  in  char 
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la^  be  associated  with  malignant  neoplasms.  Hypertrophied 
ire,  originally  benign,  niaj-  become  malignant '  by  ititiltration 
sUa :  Biuli  transitions  are,  liowever,  execptiunal.  The  most 
Lanipltiij  arc  seen  in  bi'oneliotele,  hypertrophy  of  the  mara- 
l:  manunary  tumor),  enlarged  prostate,  and  in  examples  of 
irgenient  of  single  lymphatic  glands. 

Dezmata  kiuI  Bptdtmiata. 

inn  Gro-wthB,  or  Hypertrophy  of  the  PapiUce.    Syn., 

ta.— These  growths  occur  upon  mucous  membranes — espe- 

>fle  points  where  nmcons  structures  are  about  to  terminate  iu 

y,  in  the  glands,  and  wherever  epithelium  is  found.     They 

h  esjiecially  in  tlic  larynx,  at  the  angles  of  the  moutli,  upon 

li{iB,  in  the  external  auditory  canal,  at  the  verge  of  the  anus, 

lans  jKinis,  about  the  meatus  uriuarius  of  the  female,  upon 

agiiia  and  os  tincK.     AVhen  occurring  upon  mucous  mem- 

-  are  ueually  soft  and  highly  vascular,  like  cock's-eombs,  each 

pilla  assuming  generally  a  leaf -like  or  tuberose  form  ;  when 

iljer  of  adjoining  papillae  are  hyper- 

le  surface  often  presents  a  granular  ""  ™ 

,  and  is  separated  by  vertical  liBBures 

and  lobules.     Except  in  those  cases 

ley  are  accompanied  witli  a  carcino- 

Itration,  they  have  generally  narrow 

ted  bases. 

nn  growths  occasionally  arise  from 

of  the  nail  and  project  between  the 

lail  and  the  integument ;  and  I  have 

vo  examples  in  which,  the  hypertro- 

iig  at  the  base  of  the  nail,  the  papil- 

lushed  through  the  integument  and 

nail  fmigiis  of  about  the  size  of  a  pea,  both  of  which  were 

d  by  excision  and  caustic. 

mt. — The   treatment  of  papillomata  accompanied  with  a 

[iflltration  will  be  considered  in  connection  with  epithelioma 

(inns  of  malignant  growths,     AVTien  of  syphilitic  origin  they 

d  si>6cific  treatment,  although,  in  general,  they  yield  pretty 

udiciously  selected  local  a])pli<!ations.     Simple,  non-specific 

,  may  be  removed  by  the  knife,  by  evulsion  and  by  cautery. 

,ny  cases,  also,  tliey  |M>6se8s  so  low  a  degree  of  vitality  that 

rs,  Buch  as  pulverized  chalk  or  the  lapis  calaminaris,  ai-e 

'  cause  their  disappearance ;  or  they  may  be  destroyed  quite 

ler  the  application  of  the  dry  persulphate  of  iren,  or  of  pul- 

^uiuaria.     Chromic  acid  is  a  favorite  application  with  many 
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Warts.  Syn.,  Verruoos,  B.  O — Papillifomi  grovths  occurring 
npon  the  integnment  generally  assume  the  form  of  warts,  which  term 
IB  applied  to  papillsa  hj-pertrophied  and  covered  with  an  exceaa  of 
epidermia. 

Yerrucca  simplex,  or  the  common  wart,  is  seen,  most  frequently, 
tipon  tlie  hands  of  cliildren,  between  the  periods  of  infancy  and  puberty. 
Warta  occur  singly  or  in  groups;  and  tliere  is  reason  to  believe  tliat 
tliey  spread  occasionally  by  contagion ;  such  at  least  is  believed  to  be 
the  fact  with  all  growtlis  of  tliis  character  whicli  funiish  a  moist  secre- 
tion from  their  surfaces,  but  there  is  some  evidence  that  even  dry  warts 
may  spread  in  like  manner. 

Treatment. — In  most  cases  warts  of  the  variety  now  described  die- 
ftp])ear  spontaneously ;  but  their  disappearance  may  be  accelerated — so 
little  power  of  resistance  do  they  possess — by  various  astringent  lotions, 
and  esiiecially  by  the  application  of  the  pei-snlphate  of  mm.  Tlie  - 
occasional  application  of  the  nitrate  of  silver  will  generally  succeed;, 
but  the  most  speedy  tures  are  effected  by  the  knife,  or  by  nitric  acid,^ 
applied  to  the  centre  of  th» 
^■^^-  wart  by  tlie  point  of  .a  pieca 

,  of  sharpened  wood.  Common 
warts  seldom  or  never  degen- 
erate into  sores  during  early 
life ;  but  those  which  continue 
into  old  age  are  prone  to  a 
malignant  epithelial  degenera- 
tion, e8i>ecially  if  subjected  to 
injury  or  prolonged  irritation. 
I  have  reported  to  the  New 
York  Pathological  Society  four 
exam])les  of  epithelioma  of 
the  hand,  and  one  of  the  leg, 
which  occurred  in  old  persons, 
in  consetjuence  of  attempts  to 
remove  warts  by  the  Ugatiire. 
Four  of  tliese  e.'iainples  de- 
manded amputation,  and  one 
was  cured  by  caustic  applica- 
tions.' 

Vcrmcca  digitata.  Warts 
similar  in  stnicture  to  the  com- 
mon wiirt,  hut  having  longer 
and  more  completely  separated 
])apilla?,  are  seen  occasionally 
upon  the  scnl]>,  and  which,  in  consequence  of  the  peculiar  finger-like 
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tion  of  the  papfllfie,  have  been  called  verniceae  digitatse.  They 
d  excision. 

i-like  Gro\(rths.  S3rn.,  Comua  Cutanea,  R.  O. — Iloniy  ex- 
ices  sometimes  grow  from  the  integument,  and  especially  from 
je  and  scalp.     In   a  few  instanccB  they  have   attained   several 

in  length.  Tliey  belong  properly  to  the  class  of  tumora  which 
'.  now  considering,  being  in  most  cases  examples  of  moderately 
2d  papillje  with  an  excessive  epidermal  formation.  In  some 
lie  epidermic  deposits  of  which  they  chiefly  consist  project  fi-oni 
:)U8  <!y6ts  or  hair  follicles ;  but  their  character  is  essentially  the 
i>  in  those  examples  which  arise  from  the  tcgumentary  papillse. 
supine  Disease  of  the  Skin,  or  Hystrioismus,  admits  of  the 
;lassitication.     It  is  a  peculiar  disease  or  condition  of  the  cuti& 

gives  rise  to  numerous  scattered  i)apilliform  elevations,  which 
B  sunnounted  and  enclosed  by  hardened  epithelium. 
OS  upon  the  Nails. — The  nails,  and  especially  the  nails  of  the 
oes,  are  liable  to  hypertrophy  in  the  direction  of  their  thickness, 
ive  met  with  these  cases  most  frecpiently  in  old  pereons   and 

the  poor,  and  particularly  in  old  women  at  the 

hosj>itals,  whose  feet  have  been   distorted   by  Figsei^ 

g  tight  and  short  shoes.  It  is  probable  that  in 
;ases,  and  perliaps  in  most  others,  the  cause  must 
gilt  in  the  long-continued  irritation  of  the  subun- 
Hatrix,  occasioned  by  steady  pressure,  as  a  result 
ch  the  deposit  of  epithelium  becomes  excessive. 
)ften  appear  as  large  convex,  or  bossellated  solid 
,  and  examples  have  been  reported  in  which  they  **'"^uS^naiL  "^" 
isen  to  the  height  of  one  or  two  inches. 

oidy  radical  method  of  treatment  is  excision  of  the  hyj>ertro- 
tiail,  including  its  matrix,  or  amputation.  It  is  seldom,  however^ 
leso  excrescences  (Xicasion  sufficient  inconvenience  to  warrant 
ons  of  so  much  severity,  and  the  patients  therefore  seek  pallia- 
•  filing  them  down,  by  sawing  them  off,  or  by  sc'raping  after  long- 
led  maceration  in  alkalies :  but  thev  are  in  most  cases  so  exceed- 
lard  that  eitlior  of  these  processes  is  found  to  be  difficult  and 
i. 

18.  S3rn.,  Clavi,  R.  O. — Corns  are  the  results  of  pressure  or  of 
1,  and  are  occasioned,  in  most  cases,  by  bad-fitting  boots;  the 
1  the  (construction  of  the  b(K)ts  being,  generally,  that  they  are  too 
or  too  narrow  beyond  the  metatais<>-])halangeal  articulations,  in 
uence  of  which  the  toes  are  ])ressed  together,  or  crowded  into 
mnatural  p>sitions,  causing  j)rojection8  and  often  hypertrophy  of 
nts.     The  continued  pressure  or  chafing  of  the  bcK)t8  ujx^n  these 

points  gives  rise  to  inflannnation  of  the  cutis,  and  conseipient 
ve  formati(ni  of  epidermic  cells.  These  cells  are  usually  accu- 
}d  in  greatest  abundance  toward  the  centre  of  the  irritated  sur- 
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face,  giving  thus  to  the  dried  and  hardened  mass  more  cr  less  of  a  oanh 
cal  form,  the  apex  of  the  cone'  being  directed  toward  the  bone.  TVlwB 
corns  occur  between  the  toes  they  are  usually  sodden  with  perspiration, 
and  are  called  soft  coma. 

Treatment. — The  remedies  consist,  first,  in  restoring,  as  far  as  prae- 
ticable,  the  normal  position  of  the  toes.  To  this  end  the  boot  must  han 
such  width  opposite  the  phalanges  and  to  tlie  very  extremities  of  alltbc 
toes,  as  will  pennit  them  to  spread  and  fall  into  line.  It  is  not  so  much 
the  overriding  of  the  toes  by  lateral  pressure  which  gives  rise  to  hard 
corns,  as  the  unnatural  projection  of  the  joints  whidi  the  overriding 
necessarily  occasions.  Narrow-toed  boots  are  quite  as  comfortable  to  the 
wearer  at  first  as  those  which  are  broad,  but  they  inevitably  cause,  when 
worn  for  a  long  time,  angular  projections  at  the  joints  which  sooner  or 
later  become  the  seats  of  corns.  In  order  to  remedy  this  condition, 
therefore,  the  boots  must  be  square-toed,  broad,  and  of  sufficient 
ength.  Second,  the  corns  may  be  cut  away,  or,  having  been  previously 
softened  by  warm  water  and  soap,  they  may  be  removed  by  evulsion. 
One  of  the  most  effectual  remedies  for  a  corn  is  the  following  mixture: 

8  Collodium  flexile Oi. 

Ext.  cannabis  indicae 3  ij- 

Acid,  salicylic 5  i- 

This  is  to  be  applied  freely  with  a  camel's  hair  pencil,  and  on  the  fifth 
or  seventh  day  removed  by  peeling  it  off,  or  by  soaking  in  hot  water. 
The  corn  will  generally  be  found  to  have  come  away  at  the  same  time. 

Soft,  interdigital  corns  are  in  general  the  most  sensitive,  and  the  most 
diflScult  to  manage.  Some  years  since  a  young  lady  consulted  me  with 
a  soft  com  which  had  hitherto  resisted  every  plaii  of  treatment  BOf 
gested  by  the  most  experienced  surgeons,  and  which  disabled  her  so 
completely  that  she  had  scarcely  walked  a  mile  during  several  years. 
She  could  only  go  out  of  doors  in  a  carriage.  I  dissected  up  the  integu- 
ment from  the  interdigital  surfaces  of  the  adjacent  toes,  and,  reversing 
the  integument,  pressed  the  toes  together  so  as  to  secure  adhedcm  be- 
tween the  raw  surfaces,  forming  thus  an  interdigital  tegomentaiy  web. 
The  cure  was  complete  and  radical. 

In  some  cases  corns  cause  absorption  of  the  subjacent  tissues  and 
perforate  the  capsule  of  the  joint,  giving  rise  to  synovial  fistula  3r 
articular  abscesses.  In  a  case  of  this  kind,  occurring  at  the  bottom  ci 
the  foot  opposite  the  metatarso-phalangeal  articulation  of  tihe  great  toe, 
caused  by  contraction  of  the  extensor  tendons,  I  accomplished  a  core  by 
the  section  of  these  tendons. 

Bunions. — The  term  bunion — ^literally,  an  eminence — ia  applied  to 
those  generally  indurated  elevations  or  caUoeities  which  form  quite  fre- 
quently upon  the  inner  and  upper  margins  of  the  metatardo-phalangw 
articulations  of  the  great,  and  at  corresponding  points  of  the  little  txf^ 
occasionally  upon  the  scaphoid  bone,  and  upon  other  prominent  point* 
of  the  feet.  They  do  not  differ  essentially  from  corns,  except  in  tb« 
greater  surface  which  they  cover,  in  the  less  relative  thickness  of  tW 
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^pi^ermic  layer,  and  in  the  more  uniform  presence  of  a  distinct  bursal 
■*<2  iwneath  the  ealloaitj'.  I  omitted  to  mention,  when  apeaking  of 
****rTis,  that  buraffi  are  occasionally  found  beneath  the  apices  of  their 
*I>idermic  cones;  but  in  the  caae  of  old  bunions  they  are  seldom  or 
**^"ver  absent.  For  this  reason  they  are  often  classified  with  bursae ; 
***»t  it  seems  more  appropriate  to  arrange  bunions  with  corns,  inasmuch 
*«  they  have  more  common  points  of  resemblance,  and  they  arise  from 
'*!«  same  causes. 

Treatment. — The  treatment  of  a  bunion  will  not  differ  essentially 
**^>ra  that  recommended  for  coma.  They  mustbe  relieved  from  preeaure 
Ojr  properly  constructed  shoes,  and  protected  more  completely  by 
f  ene«truted  adhesive  strips.  They  are  subject  to  attacks  of  acute  in- 
Qammation  which  demand  absolute  rest,  and  sometimes  soothing  fo- 
tuieiitations  or  poultices.  When  the  biirssa  suppurate  they  must  be  open- 
ed freely,  and  granolation  with  cicatrization  from  tlie  base  must  be 
«Qcouraged.  It  is  not  advisable,  however,  to  optMi  tliein  solely  because 
they  are  distended  with  fiuid,  for  Ibe  purpose  of  accompli sliing  a  speedy 
and  perbape  radical  cure :  at  least  such  incisions  ought  to  be  made  con- 
Eideralely,  since  not  unfrequently  the  bni^at  sac  is  found  to  communicate 
with  the  capsule  of  the  joint;  and  even  when  this  is  not  (be  case,  the 
oxposiire  of  the  cyst  is  occasionally  followed  by  intense  inflammatory 
reaction.  In  some  cases  a  cure  can  only  be  effected  by  excising  the  joint 
and  straigbtening  the  toe. 

These  sacs  are  sometimes  lueraorrhagio.  In  1851  I  was  consulted  by 
a  gentleman  having  a  bursa  over  the  first  articulation  of  the  great  toe, 
which  had  only  recently  formed,  in  couseqnence  of  wearing  a  tight 
boot.  It  was  soft,  elastic,  and  presented  a  purple  appearance.  Having 
made  a  free  incision  upon  it  there  escaped  uncoagulated  blood,  mixed 
■with  a  glairy  yellowish  finid.  After  evacuatinn  the  same  dark,  thin 
blood  continued  to  flow  for  an  hour  or  more,  and  was  only  arrested 
finally  by  the  finn  preseure  made  by  a  bandage  and  compress. 

Keloid.  Syn.,  Tumor  Cheloldes,  R.  o. — Gross,  who  has  given  a 
Tery  fidl  description  of  this  disease,  speaks  of  it  as  a  variety  of  fibro- 
plastic growth.  Alibert,  who  first  accurately  described  the  malady,  with 
many  other  writers,  classifies  it  with  the  dermata.  Addison  recognizes 
two  \'arielies  of  keloid,  one  occurring  in  integument  which  had  suffer- 
ed no  previous  injury,  and  the  other  occurring  as  a  sequence  of  some 
tej^amentary  lesion  and  preseutiug  itself  primarily  in  the  cicatrix.  No 
donbt  the  malady  may  originate  in  either  of  tbe  two  ways  named,  but 
neither  in  the  anatomical  structure,  in  the  symptoms,  nor  in  the  subse- 
qnent  history  do  these  two  forms  differ  sufficiently  to  warrant  a  distinct 
clasHfication. 

Keloid  occurs  most  frequently  in  the  cicatrix  caused  by  a  bum;  but 
I  have  met  with  it  after  excision  of  a  fatty  tumor,  and  as  a  sequence 
of  other  traumatic  injnries ;  occasionally,  as  already  stated,  it  appears 
BpoDtaneoasly.  It  is  more  often  seen  in  the  colored  than  in  the  white 
i»oaa.     It  is  characterized   by  white  or  pink-eolored,  hard  or  slightly 
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elastic,  smooth  elevations ;  which  may  be  romid,  ovoid,  or  cjUiidical 
form,  and  which  extend  outwards  from  a  central  point  in  procesac^^^ 
giving  to  the  whole  mass  a  crab-like  appearance,  and  hence  the  naiE:r=^« 
keloid  has  been  derived.       When  it  originates  spontaneously  othi 
similar  growths  are  sometimes  found  in  various  parts  of  the  body, 
most  cases  they  are  accompanied  with  a  troublesome  itching,  and 
casionally  with  a  burning  or  pricking  pain.     The  progress  of  th< 
growths  is  generally  very  slow,  but  steady,  yet  ulceration  seldom  tak^^  - 
place,  nor  have  they  hitherto  been  known  to  assume  a  malignai^K^ 
character. 

Treatment.— After  excision  they  generally  return;  and  especially  mz 
this  true  of  the  variety  which  occurs  spontaneously,  or  which  has  m 
been  preceded  by  a  tegumentary  lesion.     Empirically  one  might  hope 
derive  benefit  from  the  internal  use  of  arsenic  or  of  iodine,  but 
several  of  the  cases  which  have  come  under  my  notice  both  have 
tried  faithfully,  and  with  no  result.      1  have  seen  them  remain  quil 
stationary  for  many  years,  and  once  I  have  found  the  tumor  had  disa^:?- 
peared  spontaneously. 

Cancer.     Byn.,  Oaroinoma,  R.  O. 

Cancerous  affections  are  no  doubt  sometimes  hereditary,  but  they  are 
not  for  that  reason  of  necessity  constitutional,  since  it  may  be  only  the 
predisposition  which  is  inherited.  They  are  probably,  in  most  cases, 
primarily  local.  This  latter  statement  needs  confirmation,  inasmuch  as 
it  conflicts  with  the  views  of  many  excellent  surgeons  and  pathologists ; 
nevertheless,  there  is  much  clinical  and  histological  testimony  in  its 
favor.  They  are  infectious  in  the  sense  that  they  spread  to  and  involve 
contiguous  structures  of  all  kinds,  and  are  carried,  probably  in  most 
part,  through  the  medium  of  the  lymphatics,  perhaps  partly  by  the 
veins,  to  various  poi-tions  of  the  body ;  but  there  is  no  evidence  that 
they  can  be  conveyed  by  infection  or  by  inoculation  from  one  person 
to  another-  In  this  latter,  and  thus  far  negative  observation,  there  is 
presumptive  evidence  that  the  peculiar  virus  or  cell-product  of  cancer 
demands  for  its  existence  and  proliferation  a  favorable  soil,  in  other 
words,  a  predisposition.  They  are  never  self-limited,  except  as  they 
occasionally  undergo  a  fatty  or  caseous  degeneration,  and  in  this  new 
character  disappear  by  absorption;  or  when  they  suffer  spontaneous 
disintegration  by  strangulation,  and  slougli ;  but,  on  the  contrary,  when 
once  the  focus  of  cancerous  infection  is  formed,  it  tends  to  distribute 
itself  more  or  less  rapidly  until  the  fatal  termination.  Hence  these 
affections  are  called  mali<rnant. 

Ilistologists  have  sought  to  establish  a  common  anatomical  character 
for  all  cancer  growths ;  but  hitherto  their  success  has  been  only  par- 
tial. Nor  have  they  succeeded  fully  in  establishing  a  C4:)mmon  ana- 
tomical character  for  each  distinct  variety  of  cancer.  Neither  in  the 
peculiarities  of  the  cell  fun  nation,  in  the  size  of  the  nucleus  and 
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oiicteulos,  ill  Um  alveolai  Arrangemeiit,  nor  in  the  distributioii  of  the 
■"•lions  elemeute,  lan  we  find  a  complete  agreement  of  these  neo- 
pIsAms. 

Keceutif  the  sonrce  of   all  cauuerous  growtlis  lias  been   Bought  id 

^pichelial  developineuts ;  thus  Waldcyer  deflnee  carcinoma, "  an  atypica' 

epithelial  neoplasm."     But    Billroth  observes    that  in  caucer-tmnors, 

t>ceides  tlie  cpirheliiune,  there   are    usually   nnmerouB   joimg,   small 

rxinnd  cellg  which  are  infiltrated  in  the  eonnectiye  portion  of  the  tumor 

^u]d  form  ait  important  part  of  it.     Wliether  these  latter  are  to  b6 

t-e^!arde*i  as  proper  and  peculiar  constituents  of  cancer,  and  capable  in 

tiiem&elvefl  o£  propagating  by  infection,  or  whether  they  are  merely 

accidental,  and  the  reunite  of  epithelial  penetrations  and  partial  reactions 

upon  connective  tissue;  and  whether,  again,  connective  tissue  is  not 

lApalile  of  developing  epithelial  cells  in  tlie  same  maimer  tbat  epithelial 

structiiree  are  known  to  do;  these  are  qu^tious  yet  undetermined. 

Billroth  inclines  to  accept  the  opinions  of  Waldeyer,  which  would 

make  the  epithelium;^  the  sole  representatives  of  cancer,  and  he  would, 

moreover,  prefer  to  believe  tbat  in  the  perfect  orgasm  there  are  no 

indifferent  cells,  tir  cells  capable  of  producing  others  than  their  own 

type,  and  that   consequently  all  cancer  growths  must  proceed  from 

original  epithelial  structure.     So  that,  after  all,  these  morbid  strncturea 

may  be  found  l»  be  in  nu  pro[>cr  sense  heteivlogous,  and  the  histological 

distinctions  will  have  to  be  sought  in  the  profuse  distribution  and  iii- 

filtrfttiou  of  ei>ithelial  cells  which  are  welt  known  to  characterize  these 

m&lignant  formations,  and  perhaps  in  the  consequent  disappearance  of 

all  the  original  structiii-e  amongst  which  the  epitheliums  are  dejwsited. 

^^^Jt  must  lie  understood,  however,  tliat  while  adequate  results  have  not 

^^^Ued  to  follow  the  prodigious  labors  of  histologista  in  this  direction, 

^^^Bat  many  incougniities  remain  to  be  settled  and  contradictions  to  1)0 

^Hnociled,  very  much  has  been  accomplished,  and  we  shall  find  ma- 

fctfal  aid  in  the  dilTerential  diagnosis  of  malignant  and  benign  gi-owths, 

in  the  size,  form  and  number  uf  its  cells,  nuclei  and  nucleoli ;  in  the 

aliwnce  or  presence  of  the  alveolar  fonnations;  in  the  presence  or 

at>seiioe  of  nnnierous  sniall  cells,  resembling  yonng   connective-tissue 

cells;  and  in  the  limitation  or  wide  dissemination  and  infiltration  of  all 

the  adjacent  structures  with  epitheliums. 

The  more  precise  clinical  and  histological  diagnosis  of  cancer  must 
Iw  reserved  for  the  individual  forms  and  varieties. 

Epitbelial  Cancer.  Syn.,  Epithelioma,  R.  O. — That  form  of 
cancer  usually  denominated  epitbelioma  ia  most  frequently  met  with 
after  the  fortieth  year  of  life.  In  a  few  rare  instances  I  have  seen 
epithelioma  uf  the  vagina  and  rectum  in  persons  twenty  or  thirty  yeare 
of  age.  Its  most  favorite  seats  are  the  lower  lip,  the  integument  of  the 
face,  the  vagina,  uterus  and  rectum ;  but  all  portions  of  the  tegnmentary, 
I  ipncona  and  glandular  structures  are  liable  to  epithelioma.  Primarily, 
^^^Kever,  it  very  seldom  attacks  I^nnphatic  glands.     In  rai'e  and  ex> 
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ceptioiml  vases,  a1»>,  it  has  been  met  with  in  tlio  structure  of  the  heart, 
lungs,  li^cr,  and  in  varions  ntlier  parts  of  tlie  \ntdy. 

The  peculiar  aptieaiitnces  presented  in  eat-li  case,  accDrdiiig  u  it 
attacks  priinarily  tlie  one  or  the  other  Btruoture,  will  he  de*criWin 
connection  with  the  tinrgical  oc-cidcnts  and  dii^eaBoa  of  the  varium 
regions  of  the  body.  It  is  oidy  necessarj'  Iiere  to  state  that  epilhelimni 
is  often  jH-ovitked,  in  an  otherwise  apparently  healthy  Hystein,  by  ]aa$- 
continued  local  irritatitrti  of  any  kind ;  tliat  its  progress  is  usually  dw; 
that  for  a  long  time,  and  probably  so  long  as  the  iieighboriug  glaudi 
ai-e  ill  no  way  implicated,  it  is  undoubtedly  a  local  affection  ;  but  tiat, 
left  to  itself,  it  invariably  pj-oceeds,  generally  after  coutamiiuting 
the  geneii*!  system,  to  a  fatal  termination. 


It  ma  UlcenUd  EpLthi-lK 


ic  Tunjcius  vlth  undsrlybw  Mi 


In  a  general  way  e]»ithelionia  may  be  distinguished  from  other  iiK» 
liid  ]>rnducts  of  a  cancerous  character  by  its  tendency  to  idceration it 


ETnthrllumK.  OM)  ill 


I    ngn'ss,  and  by  its  relative  dirtinclinafioU  to  *"• 
o  tgrowths.     Certain  exceptions  to  these  gene'' 


'nJes  win  be  met  with  in  all  part*  of  the  body,  but  especially  iu  thfta 
<Jt«nis — where  it  often  assumes  the  form  of  caiiliflowor  excrescences—  M 
*"    tiie  Taj^iua,  and  npou  tlie  glans  penis.     The  granulations,  if  they  ' 
®*iBt,  are,  in  most  casea,  only  a  little  elevated  above  the  adjacent  tisanes, 
**^«3ietinioa  presenting  slightly  raised  and  irregular  plateaus ;  but  most 
**-^'*aii  it  progresses  in  the  forui  of  irregularly  excavated  nlcerations, 
^*~ith  pretty  well  defined,  jagged,  and  indurated  margins. 

The  microscopical  cbaracteristica  of  epithelial  cancer  may  be  briefly 
*''*:-ated  as  follows: — ^The  cell  element  ia  almost  exchisively  epitbelial,  of 
^*"  vried  shape  and  size.     These  anange  thenieelvea  in  the  form  of  "  cell- 
^^jlinders ; "  several  cxmeentriu  layere  of  elongated  or  fibre-like  cells 
^■^aonree  aronnd  groui>8  of  oval  or  round,  flattened  cells,  aJid  constitute 
^ie  so-called  "brood-nests,"  which  are  very  characteristic.     The  "i>early-J 
«K)dnles"  are  aleo  met  with — these  being  masses  of  condensed  cell  I 
Btructurefi,  exhibiting  the  concentric  layer-tike  arrangement,  and  are  otfl 
a  yellow  color.     Their  formation  is  due  to  the  pressure  exerted  upoifl 
the  "  brood-ncsts  "  by  the  continued  cell  infiltration.  I 

Treatment  of  Epithelioma. — There  are  tln-ee  points  in  the  pn*^l 
ceding  brief  account  of  the  origin,  progress  and  nature  of  epithelioma 
which  ought  to  serve  as  authoritative  guides  to  tj-eatuieut,  namely  : — 
First,  that  the  disease,  although,  no  doubt,  usually  depending  in  some 
^"        upon  a   general  predisposition,  is  at    first    essentially  local; J 
md,  that  it  is  infectious,  or  capahle  of  propagatioit  through  thsv 
third,  that  prolonged   local  irritation  raiilu  among  the  mosti 
active  canses  in  its  production.     It  would  seem  important,  therefore^! 
that  il  should  be  removed  early,  thoroughly,  and  that  the  subsequentfl 
cicatrization  should   be   accomplished   in   the   most    speedy   manner.^ 
CliDicsl  experience  here  coufijins  what  tlie  semeiology  and  pathology 
of  these  morbid  growths   suggest:  those   epitheliomata   have   seldom 
retnmed  which  at  an  early  period  have  been  removed  by  the  knife, 
and  in  which  a  considerable  amomit  of  apparently  healthy  tissue  haM  1 
been  excised,  including  what  might  be  termed  their  entire  atmosphere^fl 
and  in  which  at  the  same  time  it  has  been  jKissible  to  close  the  wonndil 
sod  bring  abont  prompt  union,  either  by  the  drawing  in  of  th"  u3- 
jacene  tegunicntary  tissues  or  by  transplantation.      Tardy  cicatrization, 
gn-at  tension  of  the  cicatrix,  and  even  the  prolonged  presence  of  a 
snture,  favor  their  recurrence. 

In  certain  cases  the  knife  is  inapplicable,  and  caustics  have  to  ba 
ftuhstituted  ;  bat  just  in  piiiportion  as  these  agents  do  jiot  so  faithfully 
fullil  all  the  indications  named,  they  are  found  to  be  less  efficaeiooaj 
The  c-aofltics  most  frequently  employed  are  the  hot  irou.  the  chlorido  c^fl 
xmc,  tlie  acid  uitrat*^^  of  mercur}'  and  the  potassa  cnm  calro.  4 

^_Bard  Cancer.— Syn.,  Soiixhus,  R.  o.;  CarclDoma  Retloulare— 
^|bd  cancer,  like  epithelioma,  is  perhaps  in  some  cases  hereditary; 
^^K  it  is  proper  to  repeat  here  what  has  alreafly  been  said  elsewhere, 
^^b  tlii:»  admi!»it>n   does   not  necessarily   imply   that   tlie   disease   if 
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primarily  constitutional,  since  it  may  be  only  a  predispoeition  which  it  l;9fDi 
inherited,  not  a  specific  malady.  It  is  yer}'  certain  that  a  \xtf!^  I^it 
proportion  of  persons  bom  of  parents  who  have  suflFered  from  seir-  mzt  c-i^ 
rhas  never  manifest  the  cancerous  diathesis,  or  become  afEected  witl  l:i  liisr 
cancer :  and,  notwithstanding  the  inveteracy  and  great  mortality  of  wsir-  In.  i*^' 
rlius,  there  is  much  reason  to  believe  tliat  it  is  in  most  or  all  cases  I^l  I 
primarily  a  local  affection;  but  that  its  existence  depends,  also, upon  B^i*  ' 
a  certain  constitiitional  fault  or  dyscrasy,  which  dyscrasy  is  nBuallj  »»r  r-elr 
coincident  with  the  degenerations  of  age,  if  it  is  not  actually  synony-  liil-^i-^ 
mous  with  these  conditions.  1:bD^  = 

Evidence  of  the  occasional  local  origin  and  character  of  scirrhnB  ia  Icff  V 
found  in  the  fact  that  epithelioma,  in  its  progress  or  in  its  recarrenoe,  la».  ^ 
often  develops  true  cancer,  either  scirrhus  or  some  of  the  equally  \^?^ 
malignant  forms  of  carcinoma ;  recurrent  fibroids  frequently  end  iB 
carcinoma,  and  even  the  most  benign  growths  occasionally  beooine 
malignant. 

In  testimony  of  the  second  proposition,  namely,  that  the  dyscraBy        1j  p 
upon  which  the  development  of  scirrhus  depends  may  be  that  oon-        \x^ 
dition  of  the  tissues,  or  of  the  processes  of  repair  represented  by  age,  it 
may  be  mentioned  that  scirrhus  rarely  occurs  under  the  fojrtieth  year        J^^ 
of  life,  and  almost  never  in  childhood  and  infancy,  and  that  it    is 
exceedingly  prone  to  attack  the  breast  and  other  organs  soon  after         1^:^ 
their  natural  functions  have  ceased,  when  they  are  passing  into  a  con-         J*^ 
dition  of  senile  decay.     This  is  not  a  very  encouraging  view  of  the 
subject,  since,  if  sustained,  we  cannot  hope  to  arrest  this  malady  i^ 
most  cases  except  by  re-establishing  the  normal  forces  of  youth,   iu 
other  words,  by  complete  rejuvenation.    Notwithstanding  the  fact  thfii* 
the  specific  local  degenerations  which  characterize  hard  cancer  ar""^i 
probably,  in  the  beginning  limited  to  a  single  point  and  to  a  narro"^ 
circumference,  from  whence  they  are  propagated  centrifugally  un*^^^^ 
at  last  the  whole  system  is  impregnated  ;  yet  so  long  as  the  predisposing^  '?>^ 
and,  in  this  case,  the  most  efiicient  cause,  is  of  a  nature  not  to  t^^^'; 
removed,  or  in  any  degree  abated,  very  little  encouragement  can  t^^^ 
given  that  excision  or  any  other  mode  of  extirpation,  or  indeed  that  ^'^^^ ^^^ 
plan  of  therapeutics  will  accomplish  a  cure,  or  at  least  prevent  th^^^^y^^ 
reproduction.      In  a  few  exceptional  cases,  when  the   operation  ha*-^^^L^^vi 
been  made  early  and  thoi'oughly,  the  result  has  been  a  complete  auc^  ^r -*-  ^5 
final  success ;  nor  are  these  exceptional  results  inconsistent  with  th^ 
doctrines  above  stated. 

Scirrhus,  when  well  declared,  is  characterized,  usually,  by  excessive^ 
hardness,  the  hardness  exceeding  that  of  any  other  morbid  growths,  excep 
enchondroma  or  osteatoma.     In   most  cases  the  tumor  is  at  first  cir- 
cumscribed  distinctly ;  but  occasionally,  from  the    earliest  period  o; 
observation,  the  carcinoma  is  disseminated  more  widely  and  the  margins 
of  the  induration  are  imperfectly  defined. 

Its  growth  is  usually  slow  and  almost  imperceptible,   and    ^^         ^^ 


6CIBBHU8.  505 

• 

It  occurs  111  the  breast  or  testes  the  patient  is  sometimes  inJuced  to 
bdiove  it  is  dimiDishing  in  size,  on  account  of  the  gradual  atrophy 
of  the  organs  implicated.  The  surface  is  smooth  or  nodular.  Pain, 
of  a  sharp,  lancinating,  and  paroxysmal  character  is  present  in  most 
caseB,  but  it  is  often  absent.  It  is  generally  tender  and  sensitive  to  the 
loncL  hi  the  early  stages  <he  general  health  is  often  apparently  per- 
fect, the  skin  presenting  its  natural  color,  and  all  the  functions  of  the 
body  being  performed  as  usual. 

At  length  the  tumor  is  observed  to  be  less  movable  under  the  skin  ; 
the  skin  sometimes  appears  depressed  over  its  most  salient  point,  and  be- 
comes purple,  vascular,  shining ;  it  dries  and  cracks,  or  vesicates  and 
opens,  leaving  an  ulcer.  The  ulcer,  as  it  increases  in  size,  assumes  an 
imegnlar  form  and  is  deeply  excavated,  discharging  an  offensive  and 
irritating  ichor. 

The  neighboring  lymphatic  glands  are  by  this  time  somewhat  en- 
laiged,  those  nearest  the  original  tumor  being  first  affected.  It  is  at 
this  period,  also,  that  the  cancerous  cachexia  or  ^^carcinosis''  begins  to 
be  manifest.  The  patient  emaciates,  the  appetite  and  strength  fail,  and 
the  skin  assumes  a  grayish-yellow  or  clay  color.  As  these  tumors 
bcrease  in  size,  the  ulcers  deepen,  partly  by  gradual  disintegration  and 
partly  by  sloughing,  but  the  process  is  never  attended  with  healthy 
luppuration.  If  granulations  occur  they  are  fungoid,  vascular  and 
iaaily  destroyed.  Hasmorrhages  are  frequent,  and  the  patient  finally 
lies,  worn  out  by  the  pain  and  exhausting  discharges. 

Hard  cancer,  left  to  itself,  generally  reaches  a  fatal  termination 
n  from  two  to  three  years  after  its  complete  amiouncement ;  more 
upidly  in  those  who  are  relatively  yoimg,  who  are  in  full  vigor  and 
who  are  fat  and  ruddy,  or  have  a  leucophlegmatic  temperament,  than  in 
hose  who  are  very  old,  somewhat  feeble,  who  are  thin  and  possess  a 
iry  nervous  temperament.  In  proportion  to  the  rapidity  of  its  growth, 
t  is  more  likely  to  lose  its  distinctive  character  as  scirrhus,  and  to 
approach  the  characters  of  the  fungoid,  medullary  and  colloid  tumors. 
Aiter  death  deposits  of  carcinoma  are  usually  found  in  various  parts 
of  the  bodv. 

If  the  tumor  is  removed  and  examined  before  ulceration  has  taken 
place,  or  if  a  section  is  made  of  the  indurated  margins  of  the  ulcer, 
the  cut  surface  is  hard,  crisp  and  shining,  of  a  bluish-white  color,  and 
presents  to  the  naked  eye  an  indistinctly-defined  fibrous  structure, 
neeembling  very  much  the  cut  surface  of  a  raw  potato,  or  of  an 
mripe  apple.  When  pressed,  a  thin,  turbid,  serous-looking  fluid  es- 
capes, which  is  called  the  "cancer-juice."  Portions  of  the  interior 
nay  be,  however,  softened,  forming  one  or  more  cavities  or  cysts,  of 
iregular  form  and  size,  and  containing  matter  of  various  degrees  of 
xmsifitence  and  of  color. 

Under  the  microscope  this  tumor  is  found  to  be  composed  of  fibrous 
or  fihto-cellular  tissue,  forming  a  reticulated  stroma  or  basis,  within  the 


tneshes  of  which  is  deposited  the  vancer-jiiice,  composed  of  a  mol- 
titude  of  t'«U8  and  free  iiiidci.  The  cells  vary  in  size  and  fcnm; 
their  size  ranging  fnjiii  ^-^  to  j-^^iy^  uf  an  inch  in  diameter,  most  of 
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them  being  large  and  well  defined,  especially  in  those  specimens  -wbichm 
are  matured.     Their  form  may  be  oval,  round,  candate,  or  Bpindl^-^ 
They  enclose  one  or  more  nuclei,  which   latter  are  iiEuall/^ 


nearly  globular,  or  irregularly  oval ;  and  tliCMi  in  tiini  contain  nucleoli. 
Free  nuclei  arc  found  scnttei'ed  in  even-  direction  through  the  can- 
cerous mass,  liy  the  addition  of  acetic  iicitl  the  cell  wall  is  i-endered 
more  transjiarcnt,  and  in  the  case  of  yoimg  cells  it  is  entirely  dissolved ; 
while  the  nnclcus  either  remains  miaffectcd,  <)r  it  contracts  and  its  oHt- 
line  becomes  more  defined. 

In  very  old  i>eo)i!c.  ami  sometimes  in  those  who  are  younger,  we 
occasionally  iTiccr  with  c.\atii])lcs  of  scirrhufi  of  the  manuna^,  which 
manifest  a  striking  u'ld  j-cniarkalilc  tendency  to  slirink,  and  which  in  a 
few  cases  entirely   disapijcar,  leaving  a  contracted  compact   cicatrix. 
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^Hieee  have  enmetiniea  been  called  "  amncative-tUsua  oancer8."  This 
^BrTQ  of  scirrliiiB  has  been  partiunUrly  described  by  Billroth  and  others, 
^Hid  it  has  been  denied  by  gome  tliat  it  ought  to  be  clngsed  under  the 
^BkK-inottinta.  Weniher  terms  it  cirrhosis  mutrnvuB.  Billroth — fur  good 
^K'a^oiis,  He  it  seems  to  me-  -prefers  to  consider  it  aa  a  variety  of  carci- 
Hoina,  but  admits  that  its  progress  is  osually  very  slow,  and  tliat  its 
Bwiiifival  permits  a  more  favorable  prognosis  than  in  tlie  case  of  most  oi 
Hlie  other  forms  of  (carcinoma. 

■     Treatment. — Excision  continues  to  occupy  the  position  which  it 

■tuts  BO  long  held  as  the  most  important,  if  not  the  ouly  remedy  for  this 

I  intru'^table  malady.     We  may  at  least  say,  that  iii  a  large  majority  of 

I  cases  no  other  remedy  is  equally  deserving  a  trial  j  and,  altlioiigh  we 

I    cannot  by  this  procedure  do  more  than  encourage  a  hope  that  it  will 

f     never  return,  or  that  the  fatal  event  may  be  delayed,  yet,  since  there 

is  nil  resource  which  experience  has  yet  proven  of  equal  value,  it 

Bhould  be  accepted  whenever  it  is  practicable  and  the  general  condition 

of  the  system  will  warrant. 

As  li>  the  mode  and  time  of  operation,  sometliing  must  be  left  to  the 

ctrcumstances  of  tlie  case  and  to  the  judgment  of  the  surgeon.     In  tlie 

•Bctions  devoted  to  regional  surgery,  these  points  will  be  considered  as 

fully  as  the  special  examples  wilt  demand.     In  this  place  it  is  only  ne- 

oeaaary  tu  say  tliat  early  operations  give  the  most  favorable  results,  and 

that  the  incisions  should  be  made  well  beyond  the  palpably  diseased 

Btmctnres,  so  as  to  remove  aa  far  as  jKissible  the  very  atmosphere  of  the 

malady ;  or,  to  8j^>eak  more  correctly,  in  order  that  we  may  remove  not 

only  those  portions  manifestly  infected,  but  also  those  adjacent  tissues, 

into  whicli  it  may  be  sue])ected  that  eancer-cella  have  become  infiltrated. 

Caustics,  as  a  means  of  destroying  cancennis  growths,  are  infinitely 

3  painful  and  more  slow  than  the  knife,  and  ttiey  are  less  radical ; 

wl,  by  repeated    well-observed    facts,  I  have  proven  tliat  lancer 

jre  speedily  after  ^moval  by  caustics  than  after  removal  by 

t  knife.     They  are  to  l>e  employed,  therefore,  only  when  for  atjatom- 

1  reasons  the  knife  cannot  be. 

regard  to  the  various  remedies  which  at  one  time  and  anotlier 

e  been  regarded  as  specifics,  aud  which  have  not  unfreqnently  re- 

1  the  testimonials  of  even  intelligent  phyRicians,  not  one  has  ever 

ne  the  test  of  exiHirience.     In  our  own  day.  the  waters  of  a  certain 

•firing  in  Vermont,  cundurango,  carbolic  acid,  taken  internally  and 
%p}died  externally,  and  acetic  acid  injected  intx}  tlie  substance  of  tlie 
tttaorbid  growUt.  have  been  declared  by  a  few  surgeons  to  possess  the 

Ker  of  destroying  cancer-cells,  and  of  eliminating  the  virus  from 
system.  Witliout  ever  having  enteitained  any  faith  in  these  asser 
B,  yet  not  doubting  that  they  were  sometimes  made  in  sincerity,  I 
i  ihoniughly  tried  them  all,  and  can  assure  my  i-eaders  that  they  poft- 
no  value  whatever. 
lectrolyaiB,  so  mnch  vaunted  by  certain  specialists,  in  ita  power  to  I 
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decompose  tissues,  aud  to  convert  them  into  their  original  elements,  lai 
some  title  to  consideration  as  a  local  measure.  It  may  be  regarded  u 
in  some  sense  a  substitute  for  the  knife ;  but  it  is  far  from  being  w 
certain  a  means  of  destruction  or  of  removal  of  the  morbid  growth; 
indeed  its  ability  to  chemically  decompose  and  to  cause  absorption  oi 
the  growth  is  exceptional ;  probably  not  more  than  one  in  thirtj,  per* 
haps  not  even  a  much  smaller  propoition,  have  ever  been  successfuDY 
and  temporarily  discussed  by  this  method,  while  it  is  equally  painful 
as  the  knife,  more  tedious,  and  more  liable  to  such  accidents  as  eiTspe- 
las  and  pyaemia.  But  of  the  claim  lately  instituted  that  electroljnfi, 
conjoined  with  general  faradization,  is  capable  of  eliminating  the  oan- 
cer  virus  from  the  system,  it  is  proper  to  say  that  the  claim  is  iwt 
supported  by  any  carefully-made  and  well-attested  observations;  tod 
when  gentlemen  occupying  the  position  of  educated  physicians  and 
sui-geons,  presume,  upon  the  state  of  the  evidence  as  it  now  stands,  to 
say  to  the  contrary,  they  justly  place  either  their  integrity  or  intelli* 
gence  under  suspicion.  That  electrolysis  will  occasionally  cause  the 
disappearance  of  a  sciirhous  deposit,  and  still  more  often  greatly  abate 
or  remove  entirely  the  accompanying  neuralgic  pains,  from  whidi  theec 
patients  often  suffer  severely,  I  have  verified  by  experiment,  but  this  is 
all  that  can  yet  be  said  of  it,  in  its  relations  to  scirrhus  or  any  other 
form  of  cancer. 

Medullary  Cancer.  Syn.,  Carcinoma  Medullonun,  R,  a  En- 
cephaloid.  Encephaloma. — Under  this  term  writers  have  generally 
included  all  those  cancerous  timiors  which  present  the  color  and  consw- 
tence  of  brain.  Most  of  these  growths  possess,  also,  more  or  less  of  i 
fibrous  structure,  and  hence  they  are  sometimes  denominated  meduUairfi 
sarcomatu, 

Encephaloids  are  exceedingly  vascular,  and  in  some  cases  they  throw 
out  a  prolific  fungus,  which  is  subject  to  constantly-recurring  and  severe 
hsemorrhages.  AVTien  it  presents  itself  in  this  latter  form  it  has,  by 
Hey,  been  designated  ^&  fungus  hoematoaes^  or  bleeding  fungus,  and  it 
is  popularly  known  as  rose  cancer,  Encephaloids  occur  at  all  periods  of 
life,  in  the  young  as  well  as  in  the  aged ;  and  they  arc  less  elective  than 
scirrhus  in  their  primary  location,  attacking  with  less  diecriminatii^n 
nearly  all  the  tissues  of  the  body.  In  general,  also,  their  type  of  maUf 
nancy  is  more  intense,  the  constitutional  cachexy  is  more  early  devel- 
oped, and  their  fatal  termination  is  more  speedy.  Scirrhus  frequently 
passes  gradually  into  encephaloid,  and  the  histological  distinctions, 
never  very  broad,  are  sometimes  so  completely  lost  that  it  is  impoflsiblfl 
to  classify  them:  but  the  connective  tissue  is  in  general  much  le^ 
abundant  in  the  latter,  they  are  more  vascular,  the  cells  are  not  80 
closely  packed  together,  but  they  are  loosely  deposited  in  a  more 
abundant  and  fluid  basis  substance,  they  are  larger,  with  more  defined 
and  more  numerous  nuclei — in  short,  they  seem  to  indicate  a  higher 
and  more  complete  cell  development,  if  this  expression  can  properly  be 
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■[tplied  I'l  what  is  only  n  retjv^ratle  development,  or  in  tlie  dtrectiou 
i"wartia  failure,  dieintegrarioii  mid  death  of  eell-gfowth.  Thoj-  repre- 
sent, ill  fiM:t,  feeble,  jxrislinbli-.  but  et'tjitic  sil lort ioim. 


Medullary  cancer  has  generally  an  irregular,  nodulated  form,  &ome 
portioHB  "f  which  are  usually  etift  and  elastic,  feeling  very  uinch  ae  if 
tiiey  contained  pus,  wliile  iither  jiortions  ai'e  more  firm;  it  growrs  in 
most  tases  with  rapidity,  and  the  surface  assumeH  a  mottled,  purplish  or 


^r^^lar  and  shining- appearance.     Its  honndaries  are  not  always  well 
**^^!d,  its  base  befng  generally  mni;h  hntader  than  its  Buniinit.     Wlien 
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it  opens  epontaneoiislj-  or  is  oj>ein:d  freely  by  tKe  knife,  it  eeldom  cIob^^ 

again,  but  either  ulcerates  or  throws  out  an  irrepreesible  fimgiiB. 

Treatment.— Early  and  complete  extirpation  by  the  knife  is  our  oa.^, 

resource.     AVheii  eiieephaloina  attacks  the  extremities,  amputation  iBtijjf 

proper  alternative.     Occaeioiially,  but  not  often,  the  kutfe  has  accov:ii. 

plisiied  a  permanent  cure. 

Gelatinlibrtn  Cancer.    Syn.,  Carolnoma  Alveolare,  B.O.)  BK-u. 

OOU8,  Myxomatous,  Oelatioous  or  Colloid  Cancer. — This  form    «f 
cancer  occurs   most   frequently  in   the 
ovaries,  the  testes,  in  serous  membranes, 
especially  the  peritonsBum,  in  the  stom- 
ach and  large  intestines.     It,  in  general, 
grows  rapidly  and  to  a  great  size.    It  is 
often  associated  with  other  forms  of  can- 
cer, such  as  the  hard  or  fibrous  or  the 
medullary,  and  in  such  cases  its  malig- 
nancy is  intensified ;  but  when  pure,  ae 
frequently   happens    in   colloid  of  the 
ovary,  it  is  the  least  malignant  of  all  th* 
forms  of  cancer,  the  patients  periabiog 
finally  rather  from  the  enormous  volun** 
and  pressure  of  the  mass  than  from  tl^* 
extension  of  the  disease  to  other  part* 
or  from  any^])ecial  infection  of  the  ge^' 
eral  system. 

In  ciilloid  cancer  the  fibrous   stroir^ 
fomis  loculi,  which  are  filled  with  a  gH»- 

or  amber-colored  fiuid,  having  a  gelatinous  consistence,  and  which 

sometimes  nearly  transpai-ent  and  in  other  cases  more  opaque.     Tl^ 

gelatinous    ijiatter  occupying   the   areolar 

spaces  may  be  completely  elets  "■  ** 

it   may   contain   well-de\el  \>ed         1  a  ed 

cancer-cells. 

The  treatment  is  the  ea    e  a   f        I  e 

malignant  growths. 
Melanotic  Cancer.    Syn     Melanosis 

R.  O.J  Black  Cancer.— Wl  e  e  e     he  p 

ineiitnm  nignmi  enters  t    a  leralle 

extent  mUt  the  stmctnre  of  a    art 


1    1 


is  termed   melanotic  can  e 
been  observed  to  hap]>c         >b    f 
with  the  medullary  varit    e-       P 
most  often  seen  in  those    a       n        1 
which  occur  upon  or  hen  all      Iv 
connection  with  the  iris;  in  the  li' 


,  lungs,  kidneys,  pamtid  glands 


and  lymphatics.      In  one  instance  I  have  seen  the  whole  surface  of 
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the  body  studded  with  melatiotio  tubercles,  wliicli  in  tlie  courBe  of  a 
few  months  invaded  also  the  internal  structures  of  the  body,  aud  thus 
o'entnally  proved  fatal.  In  two  examples,  the  melanotic  growths  being 
removed,  they  have  not  returned,  the  patients  surviving  the  operation 
maiiy  years.  It  is  not  certain,  however,  that  in  either  of  these  tattet 
vatei  tiie  disease  was  cancerous. 

(Meoid  Canoer.  Syn.,  Cajoinoma  Osieoides,  R.O.;  Osteo-oeph' 
•loma. — The  bones  most  liable  to  cancerous  afiFections  are  the  superior 
maiiUa;  the  femur  and  tibia,  in  the  neighborhood  of  the  knee-joint; 
ud  the  humerus ;  but  all  the  bones  of  the  body  are  liable  to  become 
iffBcted  in  a  similar  manner. 

Tlie  growth  of  these  tumors  is  nsnally  rapid,  and  in  most  cases  it  is 
accompanied  with  severe  pain.  The  enlargement  has  generally  an 
itr^larly  globular  form.  The  skin  presents,  after  it  has  attained  a 
(oiuiderable  size,  a  tense,  shining  surface,  aud  is  of  a  reddish  or  purplish 
color,  in  consequence  of  the  venous  congestion.  Portions  of  the  tumor 
have  usually  an  elastic  feel,  leading  often  to  the  suspicion  that  it  con- 
taiiiB  pus,  while  other  portions  are  firm  and  unyielding, 

A  section  of  the  tumor  may  show  that  the  bony  structure  growing 
from  the  interior  of  the  medullary  canal  in  the  form  of  osseous  rays, 
diverging  from  the  centre,  composes  a  considerable  portion  of  the  entire 
iiiaf£ ;  ur  the  outer  laminee  of  the  original  bone  may  alone  remain  as  a 
thiQ,  expanded  and  perforated  shell,  while  the  interior  is  filled  with  the 
cuiceroos  mass  alone. 


In  other  examples  the  enceplialoid  growth  has  evidently  commenced 
from  without,  probably  from  the  periosteum,  and  the  central  portions 
may  not  liave  been  invaded,  or  but  to  a  limited  extent ;  while  spicula 
of  bone  are  seen  radiating  from  tlie  periosteum  toward  the  periphoiy 
of  the  tumor. 
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In  osteoid  cancer,  the  muscles  are  often  found  of  a  dark  color 
softened  to  a  considerable  distance  from  the  seat  of  the  tumor ;  iii( 
eating  the  wide  dissemination  and  infiltration  of  the  cancerous  materi^^] 
It  must  be  understood  also,  that,  owing  to  the  facility  with  which  int^sai 
communication  is  carried  on  between  different  portions  of  the  interK^^^ 
of  the  shaft  of  long  bones,  through  the  medium  of  the  medullary  v^^e 
sels,  an  early  infection  of  the  entire  bone  is  inevitable. 

Treatment. — ^Early  and  complete  ablation  of  the  diseased  structiL:x7o 
offers  the  same  encouragement  in  this  as  in  other  forms  of  cancer;  since 
in  a  few  exceptional  cases  the  fatal  event  is  thereby  considerably  post- 
poned, while  in  others,  excision  or  amputation  having  been  practiaed, 
the  disease  has  never  retm^ned.     When  the  extremities  are  the  seats  of 
the  malady,  amputation  is  the  proper  resort ;  and,  whenever  it  is  prac- 
ticable to  do  so,  the  amputation  should  include  the  whole  of  the  affected 
bone.     Thus,  for  example,  when  the  disease  invades  the  tibia,  amputa- 
tion should  be  made  at  the  knee-joint,  or  through  the  lower  portion  fil 
the  shaft  of  the  femur.    The  extreme  danger  to  life  from  an  ampnta 
tion  at  the  hip-joint,  may  warrant  an  occasional  departure  from  this  rule 
when  the  lower  end  of  the  femur  is  the  seat  of  the  disease.    In  such  a 
case  it  may  be  proper  to  amputate  just  below  the  trochanter. 

The  great  extent,  also,  to  which  the  cancer  material  is  apt  to  become 
disseminated  in  the  course  of  the  muscles,  especially  when  the  disease 
originates  external  to  the  bone,  will  render  it  proper  always  to  consider 
whether  we  cannot  safely  make  the  amputation  at  a  pcint  above  the 
origin  of  the  muscles  involved. 
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CHAPTER  L 

OURIES   AND   SURGICAL  DISEASES  OF  THE   HEAD,  WITH 

OPERATIONS. 

SeOTION   1. — SUBOEBY  OF  THE  SoALP. 
Z«esioiis  of  the  Scalp. 

Thb  int^^ament  covering  the  upper  portions  of  the  head,  or  the 
^^^varium,  is  firm,  relatively  inelastic,  and  is  united  to  the  subjacent 
tendinous  expansions  by  a  compact  areolar  tissue.  Its  numerous  ves- 
sels lie  chiefly  in  this  areolar  tissue,  and  external  to  tlie  occipito-f  rontalis 
tendon.  Between  the  occipito-frontalis  tendon  and  the  pericranium  the 
areolar  tissue  is  loose  and  abundant  The  cranial  vault  is  composed,  in 
the  adult,  of  two  plates;  the  external  thin  and  elastic,  the  internal 
thicker  and  more  brittle ;  the  intermediate,  medullary,  or  diploic  struc- 
ture being  extremely  vascular,  botli  tlie  veins  and  the  arteries  commu- 
nicating freely  with  the  outer  and  inner  periosteal  coverings. 

Those  anatomical  facts  will  serve  to  explain  many  of  the  pheu'^mena 
usually  accompanying  scalp  wounds  and  injuries  of  the  skull.  A  slight 
blow  received  upon  the  calvarium  may  rupture  any  of  the  small  blood 
vessels  lying  in  the  compact  areolar  tissue  external  to  the  occipito-fron- 
talis  tendon,  and  cause  an  immediate  swelling.  These  swellings  or 
cephalsematoxnata  which  are  so  common  in  childhood,  are  usually 
round  or  oval  in  form,  with  pretty  abrupt  margins,  tense  and  painful, 
but  not  at  first  discolored.  They  seldom  suppui^ate,  but  after  two  or 
three  days,  when  a  portion  of  the  blood  has  escaped  into  the  adjacent 
cellular  tissue,  and  serum  has  mingled  with  the  original  effusion,  the 
tumor  often  feels  soft  and  fluctuating  at  the  centre,  while  the  margins 
remain  hard ;  indeed  this  condition  almost  invariably  precedes  the  dis- 
pei-sion,  and  the  tumefaction  may  now  be  easily  mistfd^en  for  a  depot  oi 
pus,  or  for  a  fracture  with  depression. 

The  treatment  consists  in  the  immediate  application  of  cold  ana 
pressure  to  arrest  any  farther  hsemorrhage ;  and  subsequently,  in  the 
employment  of  those  means  which  may  be  necessary  to  control  or  pre- 
vent inflammation.  There  is  no  evidence  that  the  so-called  "  discu- 
tients  "  have  any  power  to  hasten  the  assimilation  and  absorption  of  the 
blood  which  has  been  thus  efiPused.  If  pus  forms  under  the  skin  of 
the  forehead,  it  should  be  evacuated  by  incision,  to  avoid  a  serious  siuir ; 
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if  left  t(>  itself  it  comes  to  tlie  snrface  readily  in  the  ooaiBe  of  »       ^ 
'  days. 

if  uch  more  rarely,  in  consequence  of  a  blow  upon  the  head,  a  swelEUi, 
y  occm*8  in  the  loose  areolar  tissue  beneath  the  occipito-fron 
ndou,  but  which  is  not  constantly  the  result  of  extravasation 
Jood,  being  caused,  usually,  by  a  diffuse  inflammation,  which  in  m( 
;ases  terminates  in  suppuration.     This  swelling  occurs  later  than 
caused  by  the  effusion  of  blood ;  and  when  suppuration  takes  place, 
matter  reaches  the  sui-f  ace  with  difficulty. 

There  is,  also,  a  variety  of  swelling  caused  by  a  blow  upon  the  h 
which  is  due  to  an  injury  of  the  periosteum,  or  of  the  outer  plate  of 
skull,  sometimes  to  a  lesion  of  the  medullary  tissue  of  the  skull,  incV 
ding  the  diploic  sinuses,  characterized  by  the  lateness  of  its  occurren. 
— seldom  being  observed  earlier  than  the  sixth  or  seventh  day — and  6 
the  frequent  concuri*ence  or  early  supervention  of  cerebral  Bymptoma.-^^* 
The  tumefaction  at  the  point  of  injury  is  more  circumscribcKl  than  m  ^^^ 
the  preceding  variety,  and  the  integuments  immediately  overlying  and      \^^ 
adjacent  are  infiltrated  with  serum,  and  convey  to  the  finger  the  ^. 

usual  sensations  caused  by  oedema.     Suppuration  in  these  cases  is  gen-  ^^ 

erally  inevitable,  and  necrosis  of  the  outer  plate  can  only  be  avoided  ^^ 

by  early  evacuation   of  the  pus.     Indeed,  the  free  communication  ^ 

established  between   the   dura  mater  and  pericranium   through  the  g- : 

cranial  vessels,  exposes  the  patient  always  to  the  danger  of  meningeal 
or  cerebral  effusions.  As  in  the  case  of  injuries  of  the  medullary  tissue 
of  the  long  bones,  so  here,  also,  pyemia  and  metastatic  abscesses  may 
ensue  upon  the  injury  done  to  the  diploic  sinuses. 

Cephateraatomata  are  met  ^vith  occasionally  in  newly  bom  children^ 
which  are  due  to  an  extravasation  of  blood  underneath  the  pericra- 
nium. Vogel  says  that  this  variety  of  bloody  tumors  {cephalcBmatofnata 
syhpeHcraniurriy  or  thrombus  neonatorum)  is  so  rare  that  it  is  not  met 
with  oftener  than  once  or  twice  in  a  thousand  births.  At  first,  and  for 
a  few  days,  it  is  generally  concealed  by  the  oedematous  swelling  or 
caput  succedaneum  ;  but  as  early  as  the  fourth  or  sixth  day  it  may  be 
distinctly  felt  as  a  circumscribed,  elastic,  or  fiuctuating  swelling  upon 
one  or  the  other  of  the  parietal  bones,  but  most  often  upon  the  right. 
At  a  later  period,  a  bony  deposit  occurring  upon  the  inner  surface  of 
the  elevated  periosteum,  the  tumor  presents  a  hard  margin  at  its  base^ 
and  imparts  a  crackling  or  parchment-like  sensation  when  pressed  up)n 
over  its  centre.  No  surgical  interference  is  required  in  these  cases, 
inasmuch  as  when  left  to  itself  the  blood  is  gradually  absorbed,  and 
in  the  course  of  a  few  months  the  swelling  entirely  disappears. 

Wounds  of  the  scalp  bleed  freely,  and  the  vessels,  retreating  into  the 
dense  subtegumentary  areolar  tissue,  cannot  be  easily  secured  by  liga- 
tures ;  fortunately,  howe  er,  they  either  cease  to  bleed  spontaneously^ 
or  they  may  be  closed  effectively  with  moderate  pressure,  applied  by 
means  of  a  compress  and  bandage.     Vessels  which  have  retracted,  and 
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not  be  readily  seized  with  the  forceps,  can  be  at  once  Lidii^Iit  luti. 
*^e^-  hy  an  incision  mnile  at  right  angles  with  the  wound;  when,  hy 

^^^^©reing  the  flap,  they  will  be  seen  or  felt  upon  ita  under  atirfacc,  and 

^^■P>be  readily  Becnred. 

^^^■Mrbeu  a  large  poition  of  the  integument  has  been  tom  up,  the  flaps 

^^Vttnot  usually  bu  mode  to  close  completely  without  putting  the  integu- 
"■•e^it  into  a  state  of  tension.  In  such  cases  no  attempt  should  be  made 
***  Becnro  perfeet  apposition;  but  the  flaps,  being  thoroughly  cleansed, 
^faonld  be  laid  carefully  in  place,  and  uovered  by  a  broad  piece  of  sheet 

^^HkU  sjiread  with  simple  cerate,  the  whole  being  supported  by  a  few 

^^^B^  tarns  of  a  roller. 

^|P[*Whotber  the  wound  is  large  or  small,  sutures  are,  in  general,  inad- 

I  Vniasible;  nor  do  1  ever  advise  closing  up  the  wound  completely  with 
»dheaive  plasters.  Cases  of  this  kind  are  constantly  brooght  into  the 
Wards  of  Belleviie  Hospital  witli  the  scalps  neatly  shaved,  the  wounda 
<^loBed  hermetically  by  adhesive  plasters,  and  bound  with  rollers,  which, 
on  examination,  are  found  to  be  doing  badly  ;  the  straps  being  already 
lifted  by  iinpHsoued  piiB  or  ichor,  and  the  margins  of  the  wound  pre- 
eanting  an  erysipelatous  appearmice. 

Tumors  of  tho  Scalp. 

K Cystic  Tmnore,  of  that  variety  caused  by  obstruction  of  sebaceous 
d  hair  follicles,  are  quite  common  upon  the  scalp.  Frequently  two 
more  are  found  to  exist  at  the  same  time.  Tliose  tumors  seldom  ez- 
Bd  half  or  tliree-quai'tere  of  an  inch  in  diameter,  although  they 
eaeionally  attain  a  much  larger  size :  they  are  round,  smooth,  slightly 
ifitic,  and  in  most  cases  the  hair  overljnng  the  tumor  isthin  and  scat- 
tered, or  it  has  entirely  fallen  out,  leaving  the  scalp  bald. 

Treatment. — Except  that  Ihey  cause  a  deformity,  or  occasion  some 

anooyancn  in  the  dressing  of  the  hair  or  the  wearing  of  a  hat,  they 

might  be  permitted  to  remain,  inasmuch  as  they  are  always  benign  and 

simple  in  their  character.     Excision  is  the  ouly  remedy  ;  but  owing  to 

Ui^rflM  peculiar  pronenese  of  the  scalp  to  erysipelatous  inflammation,  the; 

BBbght  not  to  be  interfered  with  when  inflamed,  or  when   the  genen^ 

BBhtlth  is  impaired  ;  care  sliould  always  be  taken,  also,  not  to  woimd  the 

'^^fabjatent  tcTidiiKius  eximnsion. 

Erectile  Tumors,  occurring  upon  tlie  scalp,  are  generally  congenital 
Tbey  may  be  either  capillary,  venous,  m-  arterial.  When  situated  dii-ectly 
■  <  ^Otw  the  anterior  fontanelle,  and  occupying  the  subcntaiieons  areolar 
■^■jhrac,  they  may  be  mistaken  for  hydnK-ephalic  protrusions  or  for  en- 
^^^bted  tnmors.  One  of  the  most  diagnostic  marks  is  tlie  presence  of 
^^^bg;er  and  stouter  bair  uix-n  the  surface  of  the  erectile  tumor  than  else- 
^^^Htire  njMin  llie  scalp.  In  the  case  of  encysted  tumors  tlie  hair  is 
^^^Bhslly  thin  or  altsent,  ami  in  hydrocephalus  it  is  iioi-inal.  Care  matt 
^^^^nUten.  in  attempting  a  differential  diagnosis  of  tiunors  si'nated  over 
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fonlanelles,  not  to  confound  the  pulsation  of  the  brain  with  a  palsatiois. 
in  the  tumor  itself. 

Treatment. — Erectile  tumors,  occurring  upon  any  portion  of  the 
scalp,  demaud  the  greatest  circumspection  in  the  application  of  soi^cal 
measures^  both  on  account  of  the  danger  of  propagating  inflammatioD 
to  the  meninges,  especially  in  the  case  of  children,  and  of  awakening 
inflammation  of  an  erysipelatous  character  in  the  integument.  If  the 
tumors  are  small,  excision  should  be  preferred;  but  large  erectile 
tumors  of  the  scalp  must  be  attacked  by  the  ligature,  the  cauteiy,  o 
electrolysis,  and  in  most  cases  we  give  preference  to  the  latter. 

It  is  very  seldom  that  the  surgeon  meets  with  any  other  forms  o: 
tumor  upon  the  scalp  tlian  those  which  have  been  named.  Occasional- 
ly, however,  we  meet  with  fibrous,  papillomatous  or  adipose  tumors,  an^ 
still  more  rarely  with  one  of  the  following. 

Fungus  of  the  Dura  Mater  ought,  no  doiibt,  to  be  regarded  as  one 
variety  of  tumors,  since  it  is  a  distinctly  organized  growth  or  fungua 
arising  from  the  outer  surface  of  the  dura  mater,  and  causing  a  gradual 
absorption  of  the  bony  covering.  Wlien  the  osseous  shell  has  become 
sufficiently  thinned,  it  presents  itself  as  a  defined,  abrupt  eminence, 
pulsating,  elastic,  and  capable  of  being  pressed  back  within  the  cranial 
vault.  At  this  period,  also,  it  conveys  to  the  finger  a  ci*ackling  or 
parclunent-liko  sensation. 

The  prognosis  is  unfavorable,  but  the  only  remedy  is  the  enlargement 
of  the  cranial  aperture  and  a  careful  dissection  of  the  tumor  from  the 
dura  mater. 

Fungus  of  the  Skull  is  a  similar  growth  from  the  medullary  tissue 
or  diploe  of  the  skull.  Sometimes  the  structure  is  fibro-cellular,  or 
fibro- vascular ;  at  other  times  it  is  encephaloid,  or  myeloid.  It  is  dis- 
tinguished from  the  preceding  variety  chiefly  by  the  fact  that  it  does 
not  pulsate,  and  cannot  be  made  to  retire  into  the  cavity  of  the  cranium. 
The  treatment  is  excision. 

If  pulsation  exists,  but  the  tumor  cannot  be  made  to  recede  within 
the  cavity  of  the  bi*ain,  there  will  be  reason  to  believe  that  the  growth 
constitutes  an  example  of  that  form  of  tumor  usually  known  as  aTiet^ 
risrrv  of  the  hoiie^  and  no  operation  save  ligation  of  the  carotids  could  be 
deemed  justifiable. 

Section  2. — Concussion  and  Contusion  of  the  Brain. 

Concussion  of  the  brain  may  be  caused  by  blows  received  directly 
upon  the  head,  or  by  a  fall  upon  the  feet,  the  impulse  being  conveyed 
to  the  brain  through  the  spinal  column.  There  are  several  degrees  of 
3oncus8ion,  characterized  by  special  symptoms  and,  to  some  extent,  by 
con'esponding  conditions  or  lesions  of  the  brain.  It  is  true,  however, 
that  the  degree  of  lesion  cannot  be  determined  accurately,  and  not  al 
ways  approximatively,  by  the  symptoms. 
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In  the  first  and  simplest  form  of  tbe  accident,  there  may  be  Bi'mpl; 
zxKimentary  confusion  of  intellect.  To  tliie  class  belong  many  of  thoe« 
tntilroad  accidents  ttaiised  by  collisions,  iu  wliicb  uo  pait  of  tbe  body  has 
been  severely  bniised,  the  patient  at  first  believing  that  be  has  received 
Kio  serions  injury,  when  in  fact  the  whole  body,  including  the  brain  and 
epinal  marrow,  has  Buffered  a  severe  shock,  occasioned  by  tlie  euddoti 
•rreet  of  motion.  In  examples  of  this  class,  it  happens  not  unfreqnent- 
1t,  that  after  a  time,  perhaps  not  until  after  the  lapse  of  several  days  or 
weeks,  the  mind  becomes  irritable,  the  memory  fails,  hearing  and  nsion 
are  impaired,  and  the  whole  system  is  greatly  disturbed  in  consequenco 
of  deficient,  exaggerated,  or  irregular  innervation.  It  is  probable  that 
in  such  cases  tlie  brain  and  other  portions  of  tbe  nervous  system  have 
soffered  only  commotion,  or  an  inteme  vibration,  which  has  been  fol- 
lowed at  a  later  period  by  reaction,  congestion,  and,  possibly,  a  low  form 
of  iufianimation. 

In  tbe  second  varie^,  the  patient,  receiving  a  blow  upon  hia  head, 
ita^^rs  and  falls,  and  for  a  few  moments,  only,  is  tmconsciona. 
Hewett,  in  bis  admirable  treatise  on  injuries  of  the  head,  in  Holmes* 
Surgery,  has  mentioned  two  cases  of  this  kind,  in  which  the  sudden 
death  of  the  patients  from  other  causes  has  enabled  him  to  furnish  very 
strong  presumptive  evidence  that  at  least  minute  miliary  extra vasatiotta 
occur  in  many  examples  of  this  class  ;  in  short,  that  there  is  often  pi^e- 
eent  something  more  than  simply  cerebral  distnrbance,  or  congestion. 

Third,  when  the  blow  is  heavier,  the  loss  of  constuousness  is  more 
prolonged,  bnt  reaction  and  recovery  finally  ensne.  In  such  examples 
there  may  be  not  only  congestion,  with  diseemiuated  blood-specks,  but 
also  extravasation  in  masses. 

Fourth,  case^  terminating  fatally,  after  a  period,  longer  or  shorter,  of 
complete  unconsciousness.  In  these  examples  the  lesions  of  which  I 
have  already  spoken  are  more  uniformly  found,  and  not  imfi'eqaently 
there  is  added  contusion,  es|)ecially  of  tlie  superficial  cerebral  structnrea. 
It  will,  perhaps,  always  remain  impossible  to  determine  by  the  sens- 
ble  phenomena  the  precise  amount  of  injnry  done  to  the  brain,  for  the 
reason  tliat  the  gravity  of  the  symptoms  depends  less  upon  tlie  amount  of 
lesion  than  upon  the  part  of  the  cerebral  mass  which  is  affected  ;  and 
we  shall  hereafter  see  that  the  lines  of  distinction  between  concussion 
and  compression  are  not  m  broad  and  well  defined  as  surgical  writei* 
have  been  accustomed  to  teach. 

Symptoms  of  Coticussion. — In  general  it  may  be  said  that  tbi. 
lyrnptoms  of  concussion  are  those  of  partial  and  irr^iilarly-diatribnted 
pumlysts.  They  are  as  follows : — mental  confusion,  or  unconscionsDeflB  ; 
complete  loss  of  mnscniar  power,  except  that  the  limbs  may  move  wheo 
pereistent  efforts  are  made  to  disturb  or  arouse  the  patient;  tlie  action 
of  the  heart  feeble  and  often  irregular;  respiration  feeble;  retention 
or  incontinence  of  nrine ;  both  pupils  may  be  dilated,  bnt  in  some  tiiej 
are  contracted  ;  or  one  pnpil  may  be  dilated  and  the  otlicr  contracted. 
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Vomiting  is  among  the  earliest  symptoms  of  retnming  ecmadoofm 
and  may  always  be  regarded  as  a  favorable  indication. 

Treatment  of  Concussion. — The  danger  in  concussion  is  not 
much  that  the  patient  will  succumb  to  the  inunediate  effect  of  the  ii 
jury,  for  this  termination  is  exceedingly  rare,  but  that  the  reaction  wiTj 
result  in  inflammation  of  1  he  brain  or  of  its  meninges.     The  treatmeu_^ 
therefore,  must  consist  in  nviting  the  circulation  to  the  surface  of  tlrr:^ 
body,  and  to  the  extremities,  by  warm  applications  and  by  mildly  stim^-^ 
lating  embrocations.     Beyond  this,  very  little  can  be  properly  doi^< 
except  patiently  to  await  returning  consciousness,  and,  finally,  to  enjou? 
<npon  the  patient,  after  the  signs  of  concussion  have  disappeared,  tLs^ 
he  must  make  little  or  no  mental  or  physical  exertion  during  the  suc- 
ceeding week  or  two.     Inattention  to  this  latter  precept  has,  in  man^ 
cases  under  my  own  observation,  been  followed  by  the  most  serioM 
results.    When  intra-crauial  inflammation  ensues  upon  these  injuries 
its  approach  is  usually  insidious ;  but  in  most  cases  the  febrile  reactiooB 
become  manifest  by  the  fifth  or  sixth  day,  and  sometimes  as  early  as  the 
second  or  third.    In  children  it  is  often  announced  by  convulsions. 

Seotion  3.— Compression  of  the  Brain. 

The  brain  may  suffer  compression  in  consequence  of  a  partial  frac- 
ture and  bending  of  the  bones  of  the  skull,  as  in  the  case  of  children 
or  infants ;  from  a  complete  fracture  with  depression  in  adults ;  from 
intra-cranial  effusions  of  blood ;  from  effusions  of  serum,  and  from  the 
presence  of  pus  or  lymph,  or  other  products  of  inflammation.  Com- 
pression may  be  caused,  also,  by  the  growth  of  tumors  and  by  various 
other  causes,  which  it  is  not  our  purpose  at  present  to  consider. 

Symptoms  of  Compression  of  the  Brain. — All  of  the  character- 
istic, but  not  all  of  the  occasional  and  incidental  symptoms  acoom 
panying  compressions,  indicate  profound  paralysis.  They  may  be 
enumerated  as  follows :  total  loss  of  consciousness ;  dilatation  of  the 
pupils;  the  action  of  the  heart  slow,  but  the  pulse  full  and  soft, 
indicating  loss  of  power  in  the  invohnitary  muscular  fibres  of  both  the 
heart  and  arteries ;  respiration  slow  and  labored  ;  stertor,  occasioned  by 
paralysis  of  the  muscles  of  the  velum  palati ;  frothing  at  the  mouth, 
and  puffing  at  the  lii)s,  caused  by  paralysis  of  the  buccal  and  labial 
muscles,  the  air  mingling  with  the  mucus  as  it  is  driven  through  the 
collapsed  oral  aperture ;  immobility  of  all  the  voluntary  muscles ; 
insensibility  of  the  skin ;  retention  of  urine  and  of  fsBces,  sometimes 
replaced  by  incontinence;  distention  of  the  stomach  and  intestines 
with  gas,  implying  arrest  of  digestion  and  consequent  fennentation  of 
the  contents,  accompanied  with  paralysis  of  the  involuntary  musculai 
fibres  of  these  viscera ;  congestion,  and  purple  hue  of  the  skin,  due  to 
imperfect  action  of  the  lungs  and  heart. 

When  these  distinctive  signs  of  compression  alone  are  present,  no 
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donbt  can  Iw  entertained  as  tu  the  oliaracter  of  tlie  accident ;  bnt  tliero 
mny  lie  present,  also,  vialent  tetania  or  clonic  Bpasnis  of  pertain  inii»- 
cl*-**,  i*ixi;ially  of  ihe  iniiw-lee  of  tlic  u])per  ur  luwer  extremities;  one 
or  vren  both  uf  Ihe  pupils  nmv  be  eont.nn'ti.'cl;  ilelirimn  Tiiay,at  an  early 
staf.-e,  alternate  with,  or  lie  snhetitnted  for  eoiria,  and  many  of  the 
r  syniptonis  may  be  eo  moditied,  or  eo  lefisened  in  degree,  as  to 
r  it  uiK-«rtaiu  whether  the  accident  Bhuuld  be  cla£eitifld  »&  eoii- 
sfijon  or  eompressiuii.  In  fact,  patholt^  dues  not  to-day  fiiniish  tis 
h  any  exact  limitation  between  these  two  forms  or  degrees  of  lesion ; 
i  it  is  only  to  tliuee  examples  which  do  not  approach  the  border  Uncs 
lat  we  i-aii  nseipi  a  definition. 

e  pothi'iiHfij  and  treatment  of  eomjireBsion  will  he  considered  in 
ft*nTicclion  with  itsfijiecial  caiiKCs.  which  constitute  the  basis  njiuu  which 
lie  sereral  varieties  are  eetahliflhed. 


Section  4. — Feactures  of  the  Skpll. 

Contusion  of  tlic  skull,  grooving,  indentation,  depression  of  tlie  inner 
"l>la»[e  alone,  and  pimctured  fractures,  have  ali-eady  been  considei-ed  in 
^''•^*»iiiei:tion  with  scalp  and  gunshot  w^>llndM. 

TTic  following  intereating  examples  of  ^M/tc/ur«i  wounds  of  the  skull, 
fc^tffled  by  arrow-heads,  will,  however,  be  mentioned  in  this  place,  their 
tory   having   been   received 

to  be  rei'orded  in  the  '*■ «« 

il>ter  on  arrow-wounds. 
Tlie  first  is  the  ease  of  a  sol- 
killed  by  a  Comanche  In- 
ID  in  Texas,  on  the  30tb  of 
,tember,  1870.     The  arrow- 
"^Mwl    entered     tlie    s^jnamoua 
ion   of   the    left   temporal 
and  penetrated  the  left 
tphere  to  a  depth  of  one 
faeh  or  more,  causing  an  inter- 
Cmnial  bcemorrhage,  which  was 
qieedily    fatal.     Tliere    ii^    no 
Swire  or  eplintering  of  either 
ilie  ontor  or  inner  tables. 

Tlie   necond,  a   soldier   also, 
VM    wounded,    September    1, 

IWO,  m  an  attack  inadc  by  Indians  near  Pecos  River,  Texae^  In  ad- 
ditiun  to  the  nrniw-woiind  in  the  head,  he  received  tliree  Jlesh-woundB 
fr»m  ImlK  lie  wa»  admitterl  to  the  Post  Hospital  on  tlie  seventh  day, 
iiaving  travellerl  a  long  distance  on  foot  and  by  stage.  He  spike  very 
lightly  of  the  wratch  on  his  head;  and  the  head  of  the  armw  being 
buried    beneath   the    internment,   and   no    cerebral   sytniitomH  being 
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recf^nized,  tlie  preseiice  of  the  missile  was  not  suspected.     The  gnK~.«- 
allot  wounds  healed  kindly,  but  on  the  eleventh  day  febrile  symptoir-^ 
were   ushered   in,  and  on  tE"^ 
•''«-'^'  nineteenth  day  he  died.    T""^ 

autopsy  showed  that  the  arn^^ir. 
head  had  entered  tlie  sqaaincMig 
and  petrous  portions  of  the  t^m. 
poral  bone,  where  it  remained 
impacted.  Piia  was  found  in 
the  ventricles  and  upon  the 
meninges. 

Br.  (Jtia  remarks,  in  a  nof^ 
appended  to  these  cases,  that  ir»- 
all  (if  the  specimens  eontaino^^ 
in  the  Array  Medical  Museum, 

n  Riiht  Tempona  ,  .     ^.       ,    ,  j;    ^v  , 

Bone.  No.  osOT.section  1,  A.  X.  u.  wherc  Doth  platcs  ot  the  calva- 

ria  are  penetrated  by  arrows, 
there  is  little  or  no  Assuring,  cither  externally  or  internally,  the  arrow- 
lieads  being  literally  impacted,  and  the  inner  table  penetrated  as  cleanly  .  - 
as  the  outer;  an  observation  wliich  is  in  "marked  contrast  to  the 
results  of  bayonet  or  swonl  thnists,  or  of  the  impact  of  gunshot  pro- 
jectiles," and  which  does  not  fully  correspond  with  tlie  observations  of 
Bill,  wiio  found  the  outer  table,  in  most  cases,  slightly  fissured,  and 
tlie  inner  table  somewhat  splintered  and  depressed. 

Fractures  of  the  skull  maybe  caused  by  "direct "  blows  ;  in  which 
case  the  lesion  occurs  at  the  point  where  the  blow  is  received.  To  this 
class  belong  not  only  those  cases  in  which  the  weajion  impinges  directly 
upon  tlie  sui-fat^e  of  tlie  skull,  and  the  fracture  is  at  the  same  point,  but 
also  those  in  which  the  patient  falls  njHtn  the  feef,  and  the  cuncussion, 
being  conveyed  through  the  vertebral  column,  causes  a  fracture  at  the 
base  of  the  skull. 

Occasionally,  also,  fractures  are  caused  by  indirect  violence,  or  by 
coiintei'stroke — foiitrecjuj) — the  lesion  occuning  at  some  point  remote 
fi-oni,  perliaps  opjK«ite,  that  ujMin  whicli  the  blow  was  received. 

Fractures  of  the  skull  iidiiiit  aU)  of  the  following  divisions: — 

First,  ])artial  fi-actui-c  with  bending  of  the  Ikiiics,  which  can  onlv 
occur  ill  children;  second,  fissures ;  tliinl.  fiwture  of  I  Kith  plates  with 
depression;  fourth,  fnicture  of  the  external  plate  alone,  with  depres- 
sion ;  iiftli,  fmctnre  of  the  internal  plate  alone,  with  depression.  Tliev 
are  als<i  said  to  be  linear,  stellated,  canu'r-.ttcd,  Duiicfated,  etc.  In  mre 
instances,  the  bones  separate  iit  tlieir  sutures,  constituting  examples  of 
cranial  diastasis. 

Practiua!!  of  tb«  Bkull  in  Children. 

Ill  a  majority  of  thci-e  accidents  tlie  fracture  is  complete ;  but  occasion- 
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ly  tite  bone  is  bent  in  or  indented,  rather  than  broken ;  and  in  some 
ises  the  fracture  is  complete  at  certain  points  and  incomplete  at  others 
Hiichever  variety  of  accident  has  occurred,  if  it  has  happened  in  early 
fo,  the  case  possesses  certain  peculiar  features  in  regard  to  the  symp- 
wus,  treatment,  and  results,  which  demand  for  it  separate  consideration. 

Until  the  second*or  third  year  of  life,  and  in  some  children  until 
,mnch  later  period,  tlie  fontanelles  are  open,  so  that  at  birth,  and  for 
ome  time  subsequently*  the  bi*ain  can  easily  accommodate  itself  to 
iny  changes  in  the  form  of  the  bones,  and  suflfei-s  little  or  no  compres- 
iou  from  a  fracture  with  depression.  In  early  life,  also,  the  cranial 
wnee  are  tliin,  and  contain  a  relatively  small  proportion  of  earthy  mat- 
er, in  consequence  of  wliich  they  yield  easily  to  pressure ;  and  they 
poaeees  a  considerable  elasticity,  which  enables  them,  in  many  cases,  to 
resume  their  places  or  original  forms  spontaneously,  sometimes  quite 
raddeuly,  but  in  general  only  after  the  lapse  of  several  weeks  or  months. 
Sloreover,  even  when  the  fontanelles  are  not  open,  and  the  depressed 
bone  does  not  re^sume  its  place  spontaneously,  and  is  allowed  to  remain 
Jepreeeed,  verj'  often  no  signs  of  compression  are  present,  because  the 
)ther  cranial  bones  have  yielded,  probably  in  the  line  of  their  sutures, 
iofficiently  to  compensate  for  the  encroachment  upon  the  intra- cranial 
jpace  at  the  point  of  depression ;  so  that  we  see  children  grow  up  to 
idult  life  with  the  depression  remaining,  but  who  have  never  experi- 
Bnced  from  this  cause  any  penuanent  injury  or  inconvenience. 

To  be  more  precise — It  happens  from  these  anatomical  peculiarities 
that  children  often  suffer  extensive  fractm^es  of  the  skull,  accompanied 
with  depression,  without  presenting  any  signs  of  compression ;  and  in 
iuch  cases  it  is  always  proper  to  defer  surgical  interference,  trusting 
either  tliat  the  bones  will  resume  their  places,  or  that  no  harm  will  come 
^  their  being  permitted  to  remain  depressed.  Many  years  since,  I  called 
attention  to  these  facts,  and  publislied  several  cases  in  illustration,*  one 
>r  two  of  which  it  will  be  proper  to  mention.  A  male  infant,  fourteen 
Bouths  old,  was  thrown  from  a  sleigh  while  the  hoi-ses  were  nmning^ 
striking  his  head  against  the  corner  of  a  curb-stone.  I  saw  him  four 
lonrs  after  the  accident,  at  the  request  of  the  pliysician  in  attendance, 
^ho  had  written  me  a  note  saying  that  "  the  whole  side  of  his  head  was 
hiven  in."  The  statement  did  not  seem  to  be  exaggerated,  inasmuch 
'fi  Dearly  the  entire  parietal  bone  upon  one  side  was  broken  into  several 
^^lents,  or  partly  broken  and  partly  bent,  and  very  much  depressed ; 
^^i  the  child  was  nursing  at  its  mother's  breast  and  seemed  bright,  and 
*ve  no  indications  of  having  suffered  any  serious  injury.  Cooling  lo 
ogs  were  directed  to  be  applied,  and  three  weeks  later  he  was  brought 
^  me  quite  well,  with  the  bones  nearly  restored  to  their  original 
^itious. 
The  infant  son  of  an  Indian  chief,  aged  five  montlis,  was  thrown  fi-om 
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A  carriage,  striking  upon  his  head  and  causing  a  fracture  with  depie^ 

fiion  of  the  right  parietal  bone.  The  child  cried  violeutl},  but  wn 
never  insensible.  When  brought  to  me,  two  weeks  after  the  aodden^ 
he  was  well,  but  tlie  chief  thought  the  bone  ought  to  be  lifted.  A  cist 
taken  at  that  time,  still  in  my  possession,  shows  a  depression  of  two  in 
dies  in  extent  by  half  an  inch  or  more  in  deptL*  The  parents  were 
only  requested  to  advise  me  if  alarming  symjptoms  supervened;  And 
now,  after  twenty-four  years,  he  is  a  strong,  healtliy,  and  intelligeni 
man,  but  the  depression  can  still  be  plainly  felt. 

It  is  remarkable,  indeed,  how  cases  of  even  much  greater  severity 
accompanied  not  only  with  extensive  depression,  but  with  the  asiul 
signs  of  compression,  also,  will  now  and  then  recover,  as  the  following 
example  will  illustrate.  A  child,  three  yeai-s  old,  while  playing  in  a 
barn,  was  struck  upon  the  left  side  of  his  head  by  a  piece  of  timber, 
called  a  scantling,  which  had  fallen  from  the  loft,  crushing  in  .the  bones 
and  nearly  extinguishing  life  for  a  time.  My  old  friend.  Dr.  Gilmore, 
of  Scipio,  N.  Y.,  who  was  in  attendance,  desii-ed  me  to  consult  with  him. 
We  found  the  whole  length  of  the  parietal  bone  broken,  in  two  panJlei 
lines,  intersected  in  the  centre  by  a  cross-fracture,  at  which  central  point 
the  depression  was  very  great.  The  child  was  completely  coinatoee. 
The  parents,  being  advised  that  an  operation  was  in  our  opinion  neces- 
sary, in  order  to  lift  the  fragments,  refused  to  give  their  consent,  and 
the  case  was  left  in  charge  of  Dr.  Gilmore.  On  the  tliii-d  day  con- 
sciousness had  partially  returned ;  on  the  twelfth  day  he  spoke,  and 
from  that  time  continued  to  improve  until  the  bones  had  resumed  their 
original  jxisitiou  and  until  his  recovery  was  complete.  In  the  late  war 
of  the  rebellion  he  was  killed,  while  acting  as  a  private  soldier  in  the 
Federal  army. 

It  is  not  t<3  be  inferred,  however,  from  the  fact  that  this  child  re- 
covered, that  it  would  not  be  proper  in  such  cases  to  operate.  The  rule 
might  be  stated  to  be,  that,  when  no  signs  of  compression  are  present, 
surgical  interference  would  be  impi'oper;  and  tliat,  when  *hcy  were 
present,  it  would  be  advisable  in  most  cases  to  delay  interference  some 
houi-s  or  even  days,  or  until  the  prognosis  was  better  declared. 

We  innst  regard  it  as  fortunate  that  the  elevator  and  ti-ephine  are 
not  demanded  so  often  in  children  as  in  adults,  since  with  the  fonnerj 
elevation  and  tre[)liining  are  much  more  ditlicult  and  delicate  operation 
than  with  the  latter.  In  using  the  trephine,  in  the  case  of  infants,  the 
pin  can  scarcely  be  employed  with  safety,  lest  it  should  penetrate  the 
thin  shell  of  bone ;  and  the  absence  of  the  diploic  structure  deprives 
the  surgeon  of  an  important  indication  as  to  the  depth  to  which  the 
crown  1;ms  penetrated.  1  have  once  seen  a  surgeon  bmy  the  crown  w 
liis  instrument  in  the  brain  of  a  child  live  or  six  years  old,  in  conse 
qiiencc  of  its  sudden  and  unexpected  penetration  of  the  skull.  Tw 
danger  of  penetrating  the  membranes  is  increased,  also,  by  the  &tw6t 
luUicsion  of  the  dura  mater  to  the  skull  in  early  than  in  middle  li» 
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III  adults  this  membrane  is  frequently  separated  by  the  force  of  the 
ooncusdiou,  the  space  bemg  occupied  by  blood,  but  ni  childi*en  thi« 
rarely  happens.  In  a  few  cases  the  rongeur  may  take  the  place  of  the 
trephine. 

There  is  another  and  a  very  serious  difficulty  in  tlie  way  of  elevating 
the  cranial  bones  of  children  by  the  levator,  whether  the  trephine  is 
employed  or  not,  especially  in  the  case  of  infants,  namely,  that  the 
flexibility  of  the  bones  is  so  great  that  they  bend  at  the  point  where 
the  levator  is  applied,  and  cannot  be  lifted  in  mass ;  consequently  the 
surgeon  is  compelled  to  enlarge  very  greatly  the  tegumentary  incisions, 
in  order  to  apply  the  instnunent  under  the  depressed  fragments  at 
Tarious  points. 

Children  perish  frequently  after  even  slight  injuries  of  the  head ; 
death  being  caused  by  cerebral  irritation  or  inflammation,  accompanied 
with  efiFusions ;  and  the  accession  of  these  grave  lesions  is  generally 
announced  by  slight  stupor,  strabismus,  twitchings  or  convulsions.  It  is 
doubtful,  however,  whether,  considering  the  frequency  of  such  acci- 
dents with  children,  they  cause  death  any  more  often  than  do  similar 
accidents  occurring  in  adults.  What  I  have  sought  especially  to  impress 
upon  tlie  reader  as  peculiar  to  childhood  and  infancy,  is,  that  the  de- 
pression of  the  skull,  alone  considered,  is  not  so  grave  a  complication 
as  in  the  adult,  and  that  elevation  of  the  depressed  fragments  is  at  the 
same  time  more  difficult  and  less  urgently  demanded. 

Fractures  of  the  Vault  of  the  SkuU  in  Adults. 

Fissures. — The  existence  of  a  mere  fissure,  without  depression,  can- 
Dot  be  determined  positively  unless  the  surface  of  the  skull  is  exposed. 
And  even  then  the  surgeon  must  exercise  some  caution  not  to  mistake 
4  suture,  a  vascular  groove,  or  the  abruptly  elevated  margin  of  the 
lacerated  periosteum,  for  a  linear  fracture.  The  latter  I  have  found 
4e  most  frequent  source  of  error  vrith  young  operators.  Li  fractures 
^the  base  of  the  brain,  which  are  often  unaccompanied  with  depression, 
^ere  are  certain  signs,  hereafter  to  be  enumerated,  which  will,  in  most 
cases,  funush  presumptive  evidence  of  their  existence. 

A  fissure  demands  no  surgical  interference,  unless  intra-cranial  sup- 
puration ensues;  an  event  which,  contrary  to  the  opinion  of  Pott,  if 

^  rare  to  be  anticipated  by  so  grave  an  operation  as  trephining. 
Fractures  of  both  Tables,  Tvith  Depression. — First,  let  us  con 

^ider  the  fractures  belonging  to  this  class  which  are  unaccompanied 

^ith  signs  of  compression,  and  in  which  there  is  no  external  wound 

^inmunicating  with  the  point  of  fracture. 
In  many  of  these  examples  it  will  be  found  impossible  to  determine 

J>ositively  the  existence  of  a  fracture;  and  under  such  circumstances  no 

burgeon  has  probably  ever  felt  authorized  to  incise  the  scalp  in  order  to 

^tablish  a  diagnosis. 

In    other    cases>  however,   the    diagnosis   is    easily  made,  and  the 
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Burgeon  may  then  be  naturally  enough  in  doubt  as  to  his  proper  line  oi 
conduct.  The  question  is,  I  suppose,  settled  definitively  in  the  minds  ^ 
of  most  surgeons  who  have  had  a  sufficiently  large  experience,  that  it  is.^ 
seldom  advisable  in  such  cases  to  operate.  And  this  conclusion  >iag^^ 
been  reached  on  my  part  with  a  full  knowledge  of  the  fact  that  th^ 
omission  to  elevate  the  bones  exposes  the  patient  to  certain  risks  in  th^^  _ 
future. 

A  state  of  facts  may  be  easily  supposed  in  which  the  rule  abov— — 
given  ought  not  to  be  applied  ;  as,  for  example,  in  adults  when,  althou^^j 
there  is  no  external  wound,  nor  coma,  nor  other  sign  of  cerebral  d£^ 
turbance,  there  is  plainly  enough  a  very  considerable  depression  of  tb^ 
skull,  indicated  by  its  deep  and  abrupt  margins :  and  it  is  in  such  cases 
that  my  friend.  Dr.  Gross,  would  operate.     I  fully  agree  with  him; 
but  these  conditions  are,  according  to  my  experience,  not  often  precise/j 

fulfilled. 

Second,  when  there  is  a  fracture  with  depression,  unaccompanied 

with  an  external  wound,  but  signs  of  compression  are  present,  the  skull 

must  be  exposed  and  the  fragments  elevated  or  removed.     Indeed  the 

rule  may  be  extended  farther.    If  marked  signs  of  compression  exist 

an  explorative  incision  is  proper,  even  when  there  is  a  doubt  as  to  the 

existence  of  a  fracture ;  insensibility  and  coma  being  in  both  of  these 

classes  the  ruling  indication  for  surgical  interference. 

Third,  a  fracture  with  depression,  accompanied  with  an  external 
wound,  but  without  insensibility  coma,  or  delirium.  Here  is  to-day  the 
only  debatable  ground. 

Certain  exceptional  cases  are  every  now  and  then  pi'esented  in  which 
a  considerable  depression  of  the  cranial  vault  exists,  unaccompanied 
witli  symptoms  of  compression.  The  possibility  of  this  coincidence 
has  already  been  mentioned  in  connection  with  simple  fractures  of  the 
slcuU,  but  it  is  certainly  more  common  in  connection  with  compound 
and  comminuted  fractures,  in  which  cases  the  very  excess  of  comminu- 
tion and  the  looseness  of  the  fragments  obviates  compression.  In  the 
first  class  I  have  authorized  non-interference,  notwithstanding  the  pos- 
sibility of  subsequent  evils;  in  tlie  last,  however,  the  complications  have 
already  attained  their  maximum,  and  there  is  little  or  no  probability 
that  a  careful  removal  of  the  fragments  will  add  to  tliem.  It  will 
therefore  be  wrong  to  expose  the  patient  to  the  additional  hazards  in- 
separable from  the  continuance  of  the  depression. 

Fourth,  a  compound  fi'acture,  with  depression  of  both  tables,  and 
with  symptoms  of  compression.  In  this  case  prompt  surgical  interfe- 
rence is  invariably  demanded.  The  hair  should  be  first  cleanly  shaven 
fi'om  the  scalp  in  the  neighborhood  of  the  wound,  and,  if  necessary,  the 
wound  should  be  enlarged  so  as  to  bring  into  view  the  whole  depressed 
bone.  It  will  now  be  found,  in  a  majority  of  cases,  that  the  fragments 
can  be  lifted  without  the  aid  of  the  trephine.  With  the  elevator  or  the 
forceps,  an  entrance  can  usually  be  efiFected  at  some  point  which  will 
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at  first,  tlie  removal  of  a  Biiiall  fragment,  and  eventually  of  the 

■■  Baw  ie,  in  my  experience,  &  woithlese  instrument,  and  ought 
longer  to  encnmber  an  operating  case.  If  the  ordinary  eleva 
not  suffice,  possibly  a  pair  of  sharp 

tters  may  remove  a  projecting  spicu- 
bone,   or  tlie  rongeur  may   accom- 

n    entrance.      Failing    by  all    other 

nts,  the  trepliine  mnst  be  employed  ; 

the  ordinary   trephine  witli   vertical 

or  the  (finical  trepliine   invented   by 

ing  the  ordinary  vertical  ti-ephine,  the 

3t  be  ])taced  iiiK>n  some  point  of  the 

erence  of  the  fractnre  where  the  bone 
avoiding,  wherevei'  it  is  practicable, 

irtioiiB  as  directly  overlie  venons  sin- 
tlie  great  artery  of  the  dnrn  niatei-; 

len  the  crown  has  made  for  itself  a 

ng  gHHjve,  the  pin  mnst  be  withdrawn.  vortk»i Tm>hid.. 

j>enetrating   the   external    plate   the 

J  may  be  used  boldly,  but  after  reaching  the  diploe  great  can- 
required.  The  instrument  nnist  be  often  removed  and  the 
explored   with  a  flattened  aud   rather   blunt  probe,  made  of 

one  or  of  a  goose-qnill.     Wlien  the  dura  mater  is  felt  at  one 

lie  Bci-ew  or  commmi  elevator  will  sometimes  lift  the  disk.     If 

ot  be  lifted,  tlie   trephine  must  be  again  applied  and  pressed 

■mly  uiKJii  the  opjtositc  side.     In  a  large  proportion  of  cases  the 


later  is  not  fonnn  attached  to  the  skull  at  any  pomt  of  the 
erence  of  the  fra<rture,  and  is  so  far  reTiioved  that  it  is  not  in 
anger  of  injurv.     The  iiijurv,  if  any,  inflicted  by  the  opera- 

rather  in  the  rude  and  hurrie<l  attempts  to  extricate  the 
2d  frairments     Tlie  inner  tal)le  of  the  skull  is  in  most  cases 

obliquely,  and  beyond  the  circumference  of  tJie  external 
I,  presenting  sharp  scales  and  8pi(^nla  whicrli  underlie  the  outCT 
nd  which  must  be  either  bn>ken  with  bone-cutters,  a  pair  of 
dunt  pointed  scissore,  or  with  curved  or  flattened  bone-forcepB, 
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or  tliey  must  be  managed  very  adroitly  to  bring  them  out  wifliottt 
lacerating  the  dura  mater.  Fragraentfi  which  are  completely  inflated 
by  the  line  of  fissure  do  not  necessarily  demand  removal.  If  thev 
resume  their  places  perfectly,  and  the  periosteum  still  remains  attaehei 
they  will  generally  unite  to  the  adjacent  fragments.  No  portion  must 
be  left  depressed ;  and  all  spicula  and  sharp  |x)iut8  must  be  removed. 

The  wcnmd  having  been  thoroughly  and  carefully  washed  out,  the  in- 
tegument should  be  brought  together  and  held  in  [X)sition,  by  liiit  cov- 
ered with  simple  cerate,  and  bandages,  or  by  adliesive  strips. 

The  conical  trephine  invented  by  Gait,  of  South  Carolina,  is,  in  many 
cases,  an  excellent  substitute  for  the  ordinary  trephnie,  inasnuichas  with 
this  instniment  it  is  wholly  impossible  to  inflict  any  injury  upon  the 
meninges  of  the  brain.  It  consists  of  a  truncated  cone,  with  spiral 
peripheral  teeth  and  oblique  crown  teeth ;  when  applied,  the  peripheml 
teeth  act  as  cutting  wedges  as  long  as  counteracting  pressure  exists  <»a 
the  crown  teeth ;  upon  removal,  however,  of  that  pressure,  by  the  divi- 
sion of  the  cranial  walls,  its  tendency  is  to  act  on  the  principle  of  a 
screw ;  but,  owing  to  its  conical  form,  and  the  spiral  direction  of  it* 
peripheral  teeth,  its  action  ceases. 

In  the  construction  of  tlie  instrument  it  is  important  to  preserve  the 
precise  relative  shape  of  the  cone  given  in  the  illustration — ^the  size  and 

course  of  the  peripheral  teeth  being  the  same,  whethiT 
Pig.  280.        ^j^^  instrument  be  larger  or  smaller  than  that  here  repix*- 
sented. 

Wlien  Gait  first  devised  this  instnunent  it  was  hifl  im- 
pression that  the  cone  was  an  original  idea  of  his  owii, 
but,  on  examination  of  the  atlas  of  Blasius,  he  learned 
that  an  instrument  had  been  in  use,  having  a  conical  slia]*, 
with  longitudinal  j>eripheral  teeth.  lie  found,  however, 
after  experimenting  with  it,  that  that  instnunent  p^ 
sessed  very  little  advantage  over  the  vertical  treplunf, 
inasmuch  as  it  continued  to  cut  after  dividing  the  craninl 
walls,  and  consequently  must  be  liable  to  wound  tlic 
membranes. 

Small  chasms,  made  by  removal  of  the  bone  in  early  W^S 
sonietinies  b(H!ome  closed  by  new  osseous  deposits;  b«t  m 
later  life  the  spac;e  is  covered  in  only  by  the  miion  of  tk 
Qun  Trephine.  ^^^  tissucs,  wliicli,  liowcvcr,  after  a  time,  acquire  such  a 
degree  of  tension  and  compactness  as  to  furnish  a  verj'  complete  pre*- 

tection  to  the  brain. 

Fracture  of  the  External  Plate  with  Depression  of  the  saiofii 
or  Indented  Fracture. — Over  the  frontal  sinus  such  accidents  ^ 
not  uncommon,  but  elsewhere  upon  the  cranial  vault  they  occur  very 
seldom.  In  most  cases  they  are  caused  by  some  sharp  or  angular  body 
which  has  not  penetrated  deeply.  Except  that,  like  contusions  of  th« 
skull,  they  are  liable  to  be  followed  by  osteo-myelitis  and  other  W«' 
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iplicatiuDS,  they  do  not  demand  special  consideration.  (See  Super- 
ficial Gunfihot  Wounds  and  Contusions  of  the  Skull.) 

(JForJracture  and  depression  of  the  internal  jilate^  without  fractv/rt 
<>fthe  external^  see  Ounshot  Fractures.) 

Fraotures  at  the  Base  of  the  Skull. — In  a  large  proportion  of  eases 
these  accidents  prove  fataL  The  fact  of  the  existence  of  a  fracture 
cannot  always  be  determined;    but  the  usual  signs  of  its  exi&tence 


First,  the  escape  of  blood.  If  the  anterior  fossa  is  broken,  blood 
usually  appears  first  under  the  integument  of  the  lower  lid,  and  under 
the  ocular  conjunctiva.  In  three  cases  reported  by  English  surgeons, 
the  fracture  at  this  point,  accompanied  probably  by  a  rupture  of  the 
ophthalmic  artery,  has  given  rise  to  traumatic  aneurisms ;  which,  it  may 
be  proper  to  mention,  were  cured  by  ligature  of  the  common  carotid* 
When  the  line  of  fracture  extends  farther  back,  there  may  be  extrava- 
sations of  blood  into  the  nose  and  moiith,  through  the  external  ear  and 
the  Eustachian  tube,  behind  the  mastoid  process,  or  beneath  the  integu- 
ment at  the  base  of  the  occipital  bone.  A  free  and  persistent  hsemor- 
rhage  from  the  ear  is  the  only  one  of  all  these  bleedings,  however, 
which  furnishes  very  conclusive  testimony  as  to  the  nature  of  the 
accident. 

Second,  escape  of  serum :  occurring  most  often  after  fracture  of  the 
petrous  portion  of  the  temporal  bone,  and  in  that  case  making  its  exit 
by  the  ear.  Examples  are  recorded,  however,  in  which,  after  fracture, 
ierom  has  escaped  from  the  nares,  and  from  the  vault  of  the  cranium* 
Similar  and  profuse  discharges  of  serum,  Mr.  Hewett  states,  have  twice 
occurred  from  the  ear  after  rupture  of  the  tympanum,  when  there  was 
QO  fracture.  As  to  the  source  of  this  fluid  there  is  some  uncertainty. 
It  is  probable  that  it  may  proceed  from  one  or  more  of  several  sources: 
from  the  blood  itself;  from  the  internal  or  middle  ear;  from  the 
arachnoid  or  cerebro-spinal  cavity;  or  from  the  ventricles  even.  In 
general  its  presence  may  be  regarded  as  a  sign  of  fmcture,  and 
especially  when  it  appears  early  and  is  profuse,  or  wlien  it  is  pi*eceded 
by  a  copious  and  persistent  bleeding  from  the  ear.  M.  Eobert  thinka 
that  profuse  serous  discharges  from  the  ear,  are  more  apt  to  occur  after 
uijuries  of  the  base  of  the  skull  in  children  than  in  adults. 

Ck>mpre88ion  from  Extravasated  Blood. 

Blood  may  be  effused  between  tlie  dura  mater  and  skull,  within  the 

arachnoid  cavity,  underneath  the  arachnoid  membrane,  or  within  the 

Bubstance  of  the  brain.     When   compression  is  due  to  extravasated 

blood,  the  fact  may,  in  many  cases,  be  determined  by  the  order  of 

succession  in  the  symptoms.      It  will  be  ascertained,  perhaps,  that  the 

patient  was  at  first  stunned  by  the  blow;  but  consciousness  having 

uuicklv  returned,  he  was  able  to  rise  and  walk  to  his  home,  when,  for 
•    34 
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the  first,  he  began  to  experience  a  drowsy  Bensation,  and  soon  ^ 
into  complete  coma.  During  the  period  of  collapse  or  of  proBtratian 
occasioned  by  the  injury,  there  was  but  little  hsemorrhage ;  but,  aa 
reaction  ensued,  the  bleeding  increased,  and  the  symptoms  of  oodv 
pression  followed 

When  signs  of  compression  are  present,  and  it  is  ascertained  that  the 
blow  was  received  directly  over  or  near  the  anterior  inferior  angle  of 
the  parietal  bone,  we  shall  have,  in  most  cases,  presumptive  evidence 
that  the  great  meningeal  artery  is  ruptured,  and  we  may  with  pro- 
priety employ  the  trephine.  If,  however,  the  blow  was  received  at 
another  point  of  the  surface  of  the  skull,  we  have  usually  no  exact  or 
approximative  means  of  knowing  the  situation  of  the  extravasated  blood, 
and  the  operation  of  trepliining  can  seldom,  in  these  cases,  be  justified. 

If  the  trephine  is  applied,  and  blood  is  not  found  at  the  point  where 
the  disk  is  removed,  will  it  be  proper  to  open  the  dura  mater! 
Certainly,  if  there  is  presumptive  evidence  that  the  clot  is  immediately 
subjacent.  Incision  of  this  membrane  is  a  grave  procedure  and 
demands  deliberation ;  but  if  it  is  pressed  forcibly  into  the  opeu* 
ing,  does  not  distinctly  pulsate,  and  has  a  purplish  color,  it  ought  to  l>^ 
incised. 

Oompression  from  the  presence  of  Pub,  or  other  prodaots  of  TnHammaticm. 


1 


Cases  are  of  very  frequent  occurrence  in  which  there  is  almost 
elusive  evidence  that  compression  is  due  to  the  presence  of  pus  with — ^ 
the  cranial  walls.     After  an  injury  of  the  sktdl,  of  greater  or  h 
severity,  the  patient  often  recovers  in  a  great  measure  from  its 
mediate  effects,  and  is,  perhaps,  able  to   walk  about  during  sever^"^^ 
successive  days,  suffering  little  or  no  inconvenience;  but  at  length  sigt^ 
of  cerebral  disturbance  begin  to  manifest  themselves,  which  graduat^^ 
increase,  until,  at  some  time  between  the  seventh  and  fourteenth  dai^^ 
possibly  earlier  or  later,  he  is  seized  with  convulsions,  or  with  drowsin^^^S' 
and  lassitude  ending  in  coma.     It  is  now  apparent  that  the  inflammatoj^^ 
reaction  has  resulted  in  effusion,  and  most  probably  in  effusion  of  pus 
with  serum  and  lymph.     If  the  patient,  during  all  this  time,  has  expe- 
rienced pain  at  the  seat  of  injury,  and  more  especially  if  there  is  a 
-circumscribed  swelling  at  this  point,  the  pus  has  probably  formed  im- 
mediately underneath  and  between  the  dura  mater  and  skull. 

Generally  these  cases  terminate  fatally,  whatever  course  of  procedure 
may  be  adopted,  but  a  few  examples  of  recovery  like  the  following, 
occurring  every  now  and  then  after  trephining,  wdll  continue  to  justify 
the  operation  in  certain  well-defined  cases. 

A  lad,  twelve  years  old,  fell  from  a  railroad  car,  receiving  a  fracture 
of  the  OS  frontis  and  of  the  os  occipitis.  Dr.  Markoe,  of  the  New  York 
Oity  Hospital,  elevated  the  occipital  fragment,  but  did  not  think  it  ne- 
^se^sary  to  interfere  with  the  fracture  of  the  frontal  bone,  as  it  seemed 
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to  involve  the  outer  wall  of  tlie  frontal  sinus.  Tlie  lad  recovered 
pletely,  exce|>t  tliat  a  tibtuloiis  diecharge  eoiitiiiiied  from  tlie  aiite- 
wuiiud  until  ISQ7,  a  period  of  ten  years.  Tlie  eiiius  tlieii  eliised 
itaneoufily,  and  a  few  months  later  he  had  an  epileptic  convulsion, 
i«ed  by  complete  couia.  My  colleague',  Jii:  Noyes,  was  consulted. 
Ht  once  decided  to  trephine.  On  removal  of  the  bony  disk  no  pus 
found,  but  the  dura  mater  pressed  into  the  aperture,  and  Dr.  Noyes 
it  oi)en,  giving  e.\it  to  an  ounce  or  more  of  pus,  which  ojMjration 
followed  by  immediate  relief  of  the  cerebral  symptoms.  Kubse- 
iitly  a  very  large  cerebral  hernia  was  developed  (Fig.  270),  and 
[«tient,  by  change  of  residence,  came  under  the  charge  of  Dr.  Hub- 

d,  of  Bridgeport,  and  myself.  Under  appropriate  treatment,  the 
uia  was  eventually  cured  and  the  wound  cl(«ed ;  but  epileptic  fits 
tinned  to  recur  at  ctmsiilei-ahle  intervals,  and  about  three  years  later 
died  in  consequence  of  an  acute  attack  of  cerebritis. 

II  Septeml)er,  lSfi4,  a  young  man  was  struck  by  a  navy  pistol  over 
ceutre  of  tiie  left  frontal   protuberance,  canning  a  fracture  with 

^t  depression.     No  marked 

ehnil  disturbance  ensued  un-  ^"e-  *' 

tlie  twenty-first  day,  when, 

ile  at  work,  cfrnvHlsinns  sud- 

ilr  occurred.     On  the  forty- 

ond  day,  he  was  found   hy 

s.  Jones   and   (^linault,   of 

:hm(ind,  Ky.,  in  a  state   of 

'found  coma.   Incisions  were 

'itice  made  and  the  tre])hine 

>lied,   removing   a   disk    of 

K  and   exposing    the   dura 

ter,  which   pressed  up  into 
ajwrture  and  fluctuated  jier- 

itibly.     These  cir<rnui stances 

iueed  the  gentlemen  to  oi>en 
dura   mater   freely,  when 

fe  escaped  about  four  ounces 

dark  coapilated  hlood,  and 

y  offensive  pus,  with  some 

tion  of  the  substance  of  the 

in.      As   in   the   ])rp<'eding 

e,  a  hernia  cerebri  ensued,  but  in  a  few  weeks  disappeared,  and  tlie 
imd  was  chised.  Two  yeai-s  later,  when  Dr.  C'hinaiilt  sent  the  bony 
t  and  a  rcjmrt  of  the  cai^e  t<)  me,  the  man  remained  in  perfect  health. 
Tin  two  preceding  cases  illustrate  the  propriety  not  only  of  opera- 
5  in  certain  eases  of  iutra-cranial  snpi>uration,  but  also  of  opening 
dura  mater,  wlienever  there  is  presumptive  evidence  that  pua  may 
fonud  uudenieath. 
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The  records  of  surgery  furnish  other  similar  examples ;'  and  the  pwv 
priety  of  incising  the  dura  mater,  when  pus  is  dejx^sited  directly  !»• 
neath  this  membrane,  being  thus  established,  it  is  unnecessary  to  defend 
the  operation  of  trephining  when  tlie  pus  lies  between  the  dnra  mater 
and  the  skull.     In  this  case,  the  greater  operation  includes  the  lesser. 

There  is  another  form  of  intra-cranial  abscess,  also,  in  which  it  does 
not  sei^m  that  there  ought  to  be  a  serious  doubt  whether  the  surgeon  urn 
properly  interfere.  I  refer  to  an  abscess  witliin  the  substance  of  the 
brain  itself.  In  case  both  the  skull  and  dura  mater  are  laid  open,  and 
the  source  of  the  compression  is  not  exposed,  but  reasonable  evidence  is 
furnished  that  a  depot  of  pus  lies  not  far  from  the  surface,  within  the 
substance  of  the  brain,  in  the  absence  of  any  observations  to  prove  the 
practice  unsound,  can  any  reasons  be  given  why  the  surgeon  should  n^i 
proceed  to  open  the  abscess  1  Opportunities  may  be  rare  in  which  sucli 
a  ride  could  be  justly  applied ;  and  chiefly  because  the  cases  maj  be 
very  rare  in  which  the  diagnosis  could  be  with  suflicient  accuracy  made 
out;  but  surgeons  have  been  able  to  recognize  such  opportunitiee, and 
by  their  successful  interference  have  justified  the  practice.  In  thii 
manner  Dupuytren  saved  tlie  life  of  a  young  man  whom  he  had  tre- 
phined for  an  old  injury  of  the  skull,  and  in  whom  signs  of  compreaaon 
had  supervened.  Finding  no  pus  under  the  point  of  fracture,  either 
outside  of  the  dura  mater  or  in  the  arachnoid  canity,  he  penetrated 
the  brain  with  his  knife  and  discharged  a  large  quantity  of  matter. 
Speedy  relief  followed,  and  the  patient  made  a  complete  recoreiy. 
N^laton  aflirms  that  he  has  repeatedly  imitated  the  example  set  by 
Dupuytren  with  success.  Detmold,  of  this  city,  who  penetrated  the  sub- 
stance of  the  brain  at  three  different  times  in  the  same  patient,  was  not 
equally  successful,  but  the  degree  of  relief  and  the  delay  of  the  fatal 
event  afforded  by  the  first  operation  vindicated  the  practice  in  that  in- 
stance. Whether  a  more  successful  experience  is  hereafter  to  justifr 
penetrating  the  ventricles,  as  was  done  by  Detmold  in  his  last  opeja- 
tion,  I  may  be  permitted  to  entertain  a  doubt  It  would  not  aeem 
possible  that  the  integrity  of  the  organ  could  ever  be  restored  when 
suppuration  had  invaded  the  ventricles,  or  any  of  those  portions  of  the 
structure  of  the  brain  which  lie  equally  remote  from  the  surfsice,  but  I 
cannot  say  that  consciousness  might  not  be  temporarilj'  restored  wd 
death  deferred.     Detmold's  case  is  substantially  as  follows : — 

Five  weeks  after  he  had  trephined  a  man,  symptoms  of  compression 
ensued  ;  and,  having  penetrated  the  cicatrix,  including  the  dura  mater, 
without  finding  pus,  he  punctured  the  bi*ain,  and  found  an  absoft^ 
within  half  an  inch  of  the  surface.  The  signs  of  compression  at  once 
disappeared,  and,  notwithstanding  the  occurrence  of  a  hernia  cerebri,  he 
was  soon  able  to  walk  about.  More  than  five  weeks  after  the  first  op6^ 
ation  tlie  symptoms  returned,  and  a  second  incision  was  made,  but  with- 
out giving  exit  to  pus.  Finally,  two  weeks  later,  a  knife  was  introdaced 
one  indi  and  a  half,  and  a  probe  passed  five  inches,  until,  as  the  autopq 

>  Successful  operation  by  J.  F.  Weeds,  Suzfpeon  U.S.A. — NadwHU  J9ur,  iUL^ 

Surg.,  April,  1872 
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pn^ed,  it  Intel  entered  the  left  lateral  ventricle.     The  i)atieiit  died  the 
I     Miiiii  evening,  and  pue  was  found  in  abundance  in  both  ventricles.' 

^^^Kere  are  three  forms  or  ^'artcties  of  visceral  protmeion  £rom  the 
^^^^Kf  °^  ^^^  bWuII  which  have  received  the  name  of  hernia. 
^^^■le  firet  is  essentially  an  example  of  extravasation  of  blood  into  tha 
^^Kwture  of  t]ie  brain,  immediately  beneath  the  pia  mater.  The  tumor 
■occurs  soon  afttr  the  receipt  of  the  injury,  forma  rapidly,  has  a  purple 
color,  and,  in  moat  casce,  enda  fatally.     Tliis  variety  is  seldom  seen. 

The  second,  is  a  fnngoid  or  excessive  growth  of  the  connective  tiaene, 
witli  which  Etrnctiire,  alone,  lesions  of  the  brain  are  repaired.  It  pre- 
sents itself  late,  during  Uie  progress  of  cicatrization,  seldom  attains  a 
very  great  size,  and  is  the  least  liable  to  end  in  death.  Its  proper  deaig* 
uUion  tsjvn^is  cerebn. 

The  third,  and  the  only  actual  hernia  cerebri,  is  a  protrusion  of  the 
brain  snl«taiice  in  connection,  uanally,  with  the  various  products  of  in- 
fiainmation  ;  consisting  of  nerve  matter,  mingled  in  varying  proportiona 
with  granulation  tissue,  pue,  etc.  In  moat  cases  these  hernia  occur 
through  openings  accidentally  made  in  the  dura  mater;  occasionally, 
however,  tliey  escape  through  openings  cauaed  by  ulceration. 

A  tme  hernia  cerebri  is  the  result  of  pressure  upon  the  brain  ;  and 
this  pressure  may  be  caused,  perhajis,  by  mere  congestion  of  the  intra- 
cranial vessels ;  but  in  nearly  all  caaes  it  is  probably  due  to  an  accu- 
mulation of  the  products  of  Inflammation;  or,  to  l>e  more  precise,  it 
m*y  be  due  to  tlie  presence  of  granulation  tiesuc,  or  to  exaggerated  pro- 
lifersticm  of  reparative  cell  formations,  to  the  presence  of  serura  in  the 
<:aviijes,  to  eSosious  of  unorganized  lymph,  or  to  the  formation  of 
absceeees. 

In  an  analysis  of  aixty-fivo  cases  of  cerebral  hernite  collected  by  Dr. 
Robert  F.  Weir  of  this  city,  he  obeerves  that  post-niorten  examinations 
were  made  in  twenty-seven,  and  in  eleven  of  these  an  abscess  was  found 
in  the  hemisphere  corresponding  to  the  injured  aide,  and  generally  situ- 
ated immediately  beneath  the  heruta.  In  aix  of  the  remaining  cases 
the  ventricles  were  distended.'  Dr.  Gurdon  Buck,  in  his  rep«irt  of 
tliirty-three  cases  slates  tliat,  in  all  in  which  he  liad  an  opportunity  of 
making  an  examiiiatiuu,  an  abscess  was  found  in  the  substance  of  tho 
brain,  or  upon  its  surface  in  the  innnediate  vicinity  of  the  hernia.' 

The  prognosis  in  true  hernia  cerebri  is  exceedingly  unfavorable. 
Of  thirty-one  cases  rejHU-ted  from  the  New  York  Iloepital,  by  Dr.  Weir, 
onlj  five  recovered.     An  analyais  of  107  cases  of  injuries  of  the  skull. 


pi  Oetmold.  Joxr.  Jour.  Med.  Set..  1849.     Sujfalo  Med.  Jim.r..  Feb.,  1850. 
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recorded  \j  me,  fumishes  7  examples  of  hernia  cerebri ;  of  wh^ 
latter  3  recovered,  3  died,  and  the  result  of  1  is  unknown. 

Treatment  of  Hernia  Cerebri. — In  the  eases  reported  by  W^  ^^ 
various  plans  of  practice  were  pursued,  and  the  results  do  not  seeing  ^ 
declare  for  either  mode  a  decided  preference.    Excision,  the  ligat^-^^^p 
and  caustics  were  followed  by  no  special  evil  results ;  compression,  ^^gQ 
occasioned  no  injury  beyond  syncope,  giddiness,  and  vomiting  in  a    Jq^ 
of  the  cases.     It  is  the  general  opinion,  however,  of  surgeons  that;  the 
ligature,  excision,  and  caustics  are  of  little  or  no  value,  or  at  least  thst 
these  means  should  be  reserved  for  exceptional  cases ;  and  that  moder- 
ate pressure,  and  mild  astringent  applications,  with  rest,  constitute  the 
appropriate  treatment  in  most  cases.     This  has  been  almost  uniformly 
my  own  practice,  and  the  results  have  seemed  to  warrant  me  in  reoon>' 
mending  a  similar  course  of  procedure  to  other  surgeons. 

I  believe,  however,  that  certain  hemisB  cerebri  may  be  diminished  b^^ 
giving  exit  to  those  collections  of  pus  upon  which  the  protrusion,  in  bouk 
cases,  mainly  depends.     In  one  instance  I  have  seen  the  hernia  end 
deiily  recede  on  the  spontaneous  evacuation  of  a  cerebral  abscess, 
another, — the  case  of  a  man  comatose  and  apparently  about  to  die  from 
compression, — having  myself  pushed  a  probe  into  the  brain  to  the  depth 
of  one  or  two  inches  beneath  a  hernial  protrusion,  no  matter  escaped. 
Death  occurred  on  the  following  day,  and  the  autopsy  disclosed  an 
abscess,  into  which  the  instrument  had  fairly  penetrated.     If  a  trocar 
and  canula  had  been  substituted  for  the  probe,  there  is  every  reason  to 
believe  that  the  abscess  would  have  been  evacuated  and  my  patient,  at 
least  temporarily,  relieved. 

Section  5. — Hydrocephalus,  b.  o. 

Of  hydrocephalus  there  are  two  varieties  mentioned  by  medical  and 
surgical  writers,  namely,  the  acute  and  the  chronic. 

Acute  Hydrocephalus  is  generally  a  result  of  meningitis,  and  is 
more  properly  considered  in  treatises  upon  the  practice  of  medicine. 
It  may  be  sufficient  here  to  say  that  mercurials,  the  acetate  and  ni 
trate  of  potassa,  and  iodide  of  potassium,  especially  the  latter  in  mi 
nute  doses,  have  obtained  the  most  reputation  for  the  relief  of  this  fonn 
of  hydrocephalus.  Surgical  expedients  have  almost  uniformly  proved 
unsuccessful,  or  have  only  hastened  the  fatal  issue.  The  genei-al  prog- 
nosis is,  however,  not  so  unfavorable  as  in  the  following  variety. 

Chronic  Hydrocephalus  is  usually  a  congenital  affection,  and  does 
not  seem,  at  least  in  most  cases,  to  depend  upon  any  degree  of  inflam- 
matory action.  The  fluid  is  found  either  in  the  ventricular  spaces, 
in  which  examples  the  convolutions  become  unfolded  and  expanded ; 
or  it  may  consist  only  of  serous  effusions  into  the  subarachnoid  ca\aty. 
Finally,  serous  effusions  may  exist  in  all  these  cavities  at  the  same  time; 
and  probably  such  is  the  fact  in  the  majority  of  cases.     The  brain  itself 
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may  be  iioriLal  in  quantity,  it  may  be  in  a  uundition  of  hypertrophy,  or 
of  atrophy.  The  cittiiial  bones  are  usually  liypertrophied,  or  at  least 
gr«atly  expanded,  but  the  fontaiielleB  are  generally  nnugually  large. 
If  tbe  child  survives  a  few  years,  the  effusion  in  most  cases  continues  to 
iocreaoe,  and  tlie  cranial  bones  to  expand  until  tbe  head  has  attained  au 


Sometimes  tbe  fluid,  both  in  cases  of  internal  and  external  hydro- 
cephalus, forme  a  tumor,  or  an  elongated  pouch  at  the  fontaneUes.  If 
'be  fluid  is  deposited  in  the  ventricles  (internal  hydrocephalus),  the 
•oinor  probably  contains  cerebral  substance  as  well  as  serum.  This  is 
<^ed  an  enoephalooele.  If  the  arachnoid  cavity  alone  is  occupied 
f»ythe  effusion,  the  tumor  will  contain  senim  only,  and  it  has  been' 
lained  meningocele.  (See  Tumors  of  the  Scalp.)  In  1849,  Mr. 
fifiiithil  brought  to  me  a  child  two  weeks  old,  with  two  of  these  tumors 
QjHin  its  head ;  one,  having  a  very  small  pedicle,  situated  at  the  poste- 
'inr  fontanelle,  and  a  second,  of  the  size  of  an  orange,  at  the  posterior 
'tiferior  angle  of  one  of  the  parietal  bones. 

Treatment  of  Chronio  Bydrocephalus. — There  is  not  much  rea- 
ifon  to  snppftse  that  either  internal  or  externa!  theraijciitics  ever  effect 
H  cure  of  this  malady,  certainly  not  when,  as  is  usually  the  case,  it  i* 
tougenital.  Children  have  indeed,  in  a  few  cases,  survived  many  years 
with  enonnuus  hydropic  heads,  and  in  one  case  reported  by  Marechal, 
i)eath  did  not  take  place  until  the  seventieth  year  of  life.  Moreover, 
the  effusion  lias  perba]}s  sometimes  disappeai-ed,  and  complete  recovery 
ensued,  but  there  is  no  evidence  that  tliis  result  was  ever  accfmiplished 
by  therapeutical  measures. 

^Vhat  better  ex[»edients  can  the  surgeon  offer '{  C<nnpression  is,  in  my 
opinion,  subject  to  the  same  judgment  as  therapeutics.  Of  tapping,, 
with  or  without  compression,  one  mutit  speak  more  guardedl}',  and 
chiefly  because  it  has  set  up  for  itself  mure  pretension.  Accoi-ding  to 
Gross,  Dr.  Vose,  of  New  York,  was  the  first  ti>  suggest  tliis  operation; 
but  what  has,  probably,  more  tlian  anything  else  influenced  sui^ons  to 
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make  trial  of  tapping,  was  the  remarkable  statement  made  by  Dr, 
Oonquest,  in  1888,  that  he  had  by  this  method  cored  ten  out  ot  nine* 
teen  cases.    Dr.  West  has  also  collected  sixty-three  caaea  of  tapping,       \  ^^ 
of  which  eighteen  are  reported  cured. 

I  have  myself  operated  upon  two  cases ;  a  report  of  one  of  which  was 
published  in  the  American  Journal  of  Medical  Science  for  Febroaiy, 
1837,  with  a  full  account  of  the  appearances  disclosed  in  the  autopBy. 
Both  of  my  patients  died  within  three  or  four  days  after  the  operationa        _  ^ 
*  were  made ;  death  in  each  instance  being  preceded  by  convulsions.  ■  ^ 

Several  of  my  friends,  in  this  city  and  elsewhere,  have  made  the         ^.^ 
same  operation,  but  in  no  case,  so  far  as  I  have  been  able  to  learn,  have 
they  been  successful ;  and  when  we  consider  that  in  most  of  thefi^ 
examples  the  brain  has  suffered  a  complete  evolution  or  imfolding,  c^^ 
that  it  is  atrophied,  hypertrophied,  or  otherwise  disturbed  and  disorgaJ^ 
ized ;  that  the  bones,  also,  are  so  greatly  expanded  or  hypertropMi 
that  the  removal  of  the  fluid  must  leave  the  brain  without  support,  ^       ^ 
would  certainly  seem  that  nothing  less  than  a  failure  could  ordinarilj^;^ 
be  expected.     We  have  often  seen  in  children  moderate  arachnoi 


effusions  following  severe  injuries,  which  have  disappeared  spontane--^^    *l 
ously ;   or  which  we  might,  even  if  excessive,  reasonably  hope  to  benefit^^  ' 
by  tapping,  inasmuch  as  neither  the  brain  nor  its  investments  have 
imdefgone  any  serious  structural  changes ;  but  observations  made  upon 
this  class  of  cases  have  no  application  to  chronic,  congenital  hydro- 
cephalus. 

In  case,  however,  the  surgeon  were  to  operate,  the  puncture  should 
be  made  with  a  very  small  trocar  and  canula,  in  the  anterior  fontanellei 
but  at  some  distance  from  the  median  line,  so  as  to  avoid  the  superior 
longitudinal  sinus.  Only  a  few  ounces,  at  most,  sliould  be  withdrawn 
at  first,  although  Conquest  tapped  much  more  boldly ;  and  the  operation 
must  be  repeated  from  time  to  time,  the  head,  meanwhile,  being  coa- 
stantly  supported  and  compressed  by  an  elastic  cap,  by  bandagea  op 
by  adhesive  strips. 


CHAPTER  11. 

SURGERY  OF  THE  EYE,  AND  ITS  APPENDAGES. 

Congenital  Malformations. — The  following  constitute  the  principal 
congenital  malformations  to  which  the  eyes  and  their  appendages  are 
subject: — Total  absence  of  both  eyesj  absence  of  one  only,  the  other 
occupying  its  normal  position  ;  fusion  of  the  two  eyes  in  one,  in  which 


mSEASKS   OP   TUE    ETEUDS. 


637 


s  the  evo  is  more  or  less  central  ((■vclopia) ;  eyea  Btnall  (mibrophtliRl- 
e) ;  sbeeoce  of  iris;  absence  of  eyeliils;  cleft  upper  lid ;  cleft  choroid 
i  iris  (c'uliilKiioa  iridiB);  cloHiire  ci  tlie  eyelids  (atresia  palpebrarum; 

Jiidiyloljlepharoii) ;  adhesiun  of  tlie  lids  to  the  ball  (eymblepharon) ; 

KltDormal  narrowing  of  the  palpebral  fissure  (blepharo-phimoBis). 


Diseaies  of  tho  Eyelida. 


I  have  observed  two  fomiB  of 
em  to  demand  a  qiecial  nietition 


Cystic  Tumors  of  the  Eyelids, 
J  eitcvsted  tnuiora  upon  the  lids,  which 
J  in  thia  connection. 

C^dtic  tumorn  aiu«ed  hy  fibitfivtction  and  dUaUttton  of  the  acini  of 
I  the  MeHnyntian.  ijl'ind» ;  seen  most  frequently  in  youth  or  in  middle 
[  age,  »nd  more  often  ujion  tlio  upper  than  upon  the  lower  lid.  They 
may  present  themselves  upon  the  outer  or  upon  the  inner  surface  of 
the  lids ;  bnt  in  m<.wt  cases  they  are  external,  and,  in  a  large  majority  of 
«xscs,  they  are  situated  remote  from  the  tarsal  njargin.  In  size  they 
seldom  exceed  one-rjnarter  or  one-hatf  an  inch  in  their  longest  diam- 
eter ;  and,  when  external,  they  are  nnually  oval  in  shajje,  elastic,  with- 
out ffolor,  and  tho  skin  moves  freely  over  them.  They  Bometimea 
recede  and  disappear  spoutaneously. 

The  treatment  is  free  incision,  parallel  to  the  fibres  of  the  orbicularis 
{■alpebntrum.  The  mobility  of  the  tissues  is  such,  that  it  is  difficult  to 
dialect  them  out  without  mutilating  the  tarsal  cartilage  from  which 
tliey  have  emerged,  and  experience  has  convinced  me,  that  it  ia  suffi- 
cient to  o}>en  them  freely,  and  press  out  the  contents.  After  a  few 
taonths  no  trace  of  a  cicatrix  is  naually  left. 

AVhen  one  of  the  acini  lying  nearest  the  palpebral  surface  is  involved, 

&nd  the  tumor  presents  underueath  the  lid,  the  subjacent  conjunctival 

Borface   is   vaecniar,  and  sometimes   becomes   perforated,  the   tumor 

^^•opearing  covered  with  granulations.     Incision  from  the  conjunctival 

^^^Mjfaoe  will  here,  also,  in  moat  cases  insure  a  cnre. 

^^^^mf^ntic  tumore  cauf&I  by  oh^truction  and  dilatation,  of  the  8^>aceou$ 

^^^Bk  hair  foUicltK  of  the  lids  (not  in  the  Meibomian  glands).     These 

'         ooeur  more  frequently  in  advanced  life,  and  equally  up<m  the  upper 

and  lower  Itds.     They  do  not  attain  so  great  a  size  as  do  the  acini  of 

the  tarsal  glands;  being  seldom  larger  than  a  pea.     They  are  round; 

B  overlying  integument  is  not  always  movable,  and  generally,  whon 

r  the  surface,  ihey  have  a  yellowish  white  or  pearly  appearance. 

t^e  surgical  tniatment,  if  any  should  be  required,  may  be  ihe  same 

H  for  the  i»reci.-ding  variety,  namely,  excision  or  incision,  as  the  surgeon 

may  lind  most  convenient. 

Congenital  Bnoysted  Tumors,  ooourricg  upon  the   External 

Angle  of  the  Eyebrow.— Tliere  is  a  class  of  encysted  tumors,  mostly 

■od  peihajH  always  congenital,  which  do  not  form  in  the  interior  of 

ions  follicles,  and  some  of  which  have  no  apparent  xelation  tc 
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these  follicles ;  but  which  possess  many  points  in  common  witih  tlie 
tumors  now  under  consideration,  and  such  as  will  render  it  proper  to 
speak  of  them  in  this  connection.     Their  most  frequent  seat  is  upoD,  oi 
beneath  the  outer  extremity  of  the  superciliary  ridge,  where  they  are 
found  lying  directly  upon  the  periosteum,  causing  a  marked  depresBioi^ 
of  the  bone.     Most  frequently  I  have  been  consulted  when  they  vere- 
half  or  three-quarters  of  an  inch  in  length  in  their  longest  diameter 
being  of  an  oval  foim,  elastic,  and  without  pain,  tenderness,  or  discol- 
oration.    These  cysts  are  lined  with  a  perfect  epithelial  membrane,  and 
frequently  several  undetached  hairs  will  be  found  projecting  from  the 
hair  fojlicles  which  cover  their  interior  surfaces,  the  remaining  con- 
tents resembling  what  is  usually  found  in  obstructed  sebaceous  follicles. 
It  is  probable  that  these  tumors  are  due  to  an  accidental  involution  or 
doubling  in  of  the  derma,  occuning  during  the  process  of  growth  in 
fcetal  life.     Similar  cysts — ^probably  of  dissimilar  origin — ^have  been 
found  within  the  skull,  under  the  tongue,  in  the  lungSi  kidney,  bladder, 
testicles,   etc. ;   but  the  most  remarkable  examples  are  found   in  the 
ovaries,  in  which  the  cysts  have  been  seen  to  contain  not  only  hair,  but 
also  rudimentary  teeth  and  brain  substance. 

In  the  case  of  the  congenital  supraorbital  tumor,  of  which  alone  we 
propose  now  to  speak,  the  treatment  consists  in  excision  of  the  entire 
sac.  If  the  tumor  is  not  removed  before  adult  life,  the  cup-like  depres- 
sion in  the  bone  will  generally  be  such  as  to  leave  a  manifest  and  per- 
manent deformity. 

In  addition  to  the  tumors  above  described  as  occurring  upon  the 
lids,  or  in  their  immediate  vicinity,  it  is  proper  to  mention  that  we 
occasionally  meet  with  fibroid  and  fibroid  recurrent  tumors,  which  have 
their  origin  upon  the  tarsal  margins;  and  encephalomata  are  not 
unfrequently  seen  originating  from  the  lower  or  upper  lid,  especially 
from  the  latter. 

Stye.  Syn.,  Hordeolum,  R.  O. — An  acute  inflammation  of  the  duct, 
or  of  one  of  the  acini  of  a  Meibomian  gland,  ending,  usually,  in  sup- 
puration. 

Attention  to  the  general  health,  and  early  evacuation  of  the  contents 
of  the  sac,  constitute  the  essential  points  of  treatment.  They  may 
sometimes  be  aborted  by  extracting  thp  cilia  situated  upon  the  stye,  or 
by  the  application  of  the  tincture  of  iodine ;  when  the  pus  is  not  evac- 
uated spontaneously,  or  by  incision,  a  small,  hard  tumor  usually  remains 
after  the  inflammation  subsides,  called  a  clmlmion.  If  one  of  the  acini 
remote  from  the  tai*sal  margin  is  the  seat  of  this  induration,  containing 
the  debris  of  pus,  etc.,  it  assumes  the  form,  and  may  in  fact  constitute, 
one  of  the  varieties  of  the  encysted  tumoi*s  already  described. 

Chronic  Inflamination  of  the  Tarsal  Margins.  Syn.,  Ophthalmia 
Tarsi,  R.  0.j  Blepharitis  Ciliaris. — A  clironic  inflammation  of  the 
tarsal  margins,  involving  usually  the  ciliary  hair  follicles,  and  their 
accompanying  glands,  or  the  Meibomian  glands  (tlie  blepharo-tarsalis 
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of  Stellwag),  or  buth,  atid  caiidng  a  c-opiuua  gceictioii  whicli,  during 
sleep,  gtnvs  the  lide  Uigetlier. 

The  [»r"per  ti-ealiii«iit  u£  this  afieutioii  coimiste  iu  the   luluptiuii  of 

tutanurot  lur  the  iiiipruvetiieiit  of  the  healtii,  frequent  ablittionB  with 

tujiid  walur,  and  in  tlie  application  to  tlie  outer  margins  of  the  lids,  at 

bedtime,  of  an  ointment  eonn>o&cd  of  uug.  hyd.  oxid.  rub.  3  j.,  axiuiif. 
;  iij..  or  (tt  dihite  titnije  oiuinient. 
Inversion  ot  the  CiUa.    Syn.,  Trichiasis,  B.  o.— This  Londition 

may  be  relieved  bj  extraetion  of  the  hain).  In  some  few  casce,  ako,  re- 
jwated  extraetioii  results  iu  atrojthy  of  the  follicular  glands,  and  tlic  cilia 
lieinfT  110  longer  reproduced,  a  pei'iuaneiit  cure  is  tifft'cted.  If  this  ex- 
pedient fails,  it  has  been  recommended  t"  ))raetise  traiieplautatiou  of  the 
cilia,  by  splitting  the  lid  from  ite  taisal  margin,  removing  a  crosc-oiitic 
piece  of  intcgumont  almre,  and  sliding  up  all  tliat  intervening  jwirtion 
vhich  cuutaine  the  cilia  and  their  glands ;  but  be»ide  that  the  inter- 
cepted narrow  strip  is  liable  to  slongh,  tlie  method  is  Bubject  to  other 
tibjectione  an<I  is  now  seldom  practised. 

Thq  method  above  described  has  bpcn  modified,  also,  in  the  maimer 

represented  in  the  accompanying  woodcut,  by  uniting  vertical  incisions 

witJi  the  two  e.xtremitiee  of  the  horizontal  slit,  sliding  the  integument 

np  and  then  removing  a  small  elliptical  piece  of  integument.     In  this 

way  tlie  danger  of  sloughing  is  avoided  ;  but  Stellwag  prefers  comiilete 

excision  of  the  hair  follicles  to  either  of  the  two  preceding  methods. 

Others  have  advised  destnic- 

tioti  of  eairh  separate  follicle  fi».  lea 

hy  bested  iron  points,  by  cahs- 

lics,  or  by  setons. 

The  fact  is,  however,  that, 
»'  Stellwag  candidly  admits, 
all  of  these  methods  have 
their    serious  disadvantages, 

tlie  o{<er»tions  often  resulting 

in   deformities    and    defects 

more  gmve  tlian  those  which 

it  was  pniposed   t<i  remedy. 

If.  therefore,  anything  is  to 

lie  done  beyond  the  occasional 

extra<!tion  of  the  cilia,  it  must 

in;  lo  resort,  to  some  one  of 

those  exptKiients  hereafter  to  he  ] 

tnipion. 
True  Distichlasis  is  in  m(«t  cftses  a  omgenital  abnormity, and  df>es 

not  nsually  rcfjnii-e  surgical  interference;  but  when  the  cilia  arrange 

themselves  in  double  rows  in  conseipieiue  of  chronic  blepharitis  ciliu- 

totht^r  tarsal  disi-ases,  and  irritate  the  conjunctiva,  the  treatment 
be  the  same  as  fur  trii'liiaais. 


leiided  for  t!ie  cure  of  1 
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Inversion  of  the  Lids.  Syn.,  Entropion,  R.  O. — Entropion  maybi 
due  to  a  contraction  of  the  orbicular  muscle  alone ;  or  to  a  contention 
of  this  muscle,  the  inversion  being  favored  by  atrophy  of  the  cartilage, 
and  a  consequent  rounding  off  of  the  inner  tarsal  margin,  or  by  cica- 
trization and  contraction  of  the  tarsal  margin  and  conjunctiva. 

When  it  is  due  to  spasmodic  contraction  of  the  muscle,  as  may  hap- 
pen in  any  of  those  forms  of  ophthalmia  which  are  accompanied  wWi 
photophobia,  no  surgical  interference  is  generally  demanded.  It  has 
been  suggested,  howcNcr,  that  in  certain  very  intractable  cases  it  niav 
be  proper  to  make  the  operation  of  canth(>plasty  ;  dividing  the  external 
portion  of  the  orbicularis  by  an  incision,  commencing  at  the  external 
canthus  and  extending  obliquely  upwards  and  outwards,  or  downwards 
and  outwards,  according  as  it  may  be  the  upper  or  lower  lid  which  is 
affected.  The  same  result  may  be  attained  temporarily  by  strips  of 
adhesive  plaster,  or  by  enclosing  a  fold  of  integument  in  serrated  and 
flattened  forceps  constructed  upon  the  self-sustaining  principle  of  ier- 
res-fines. 

When  entropion  exists  in  some  measure  independent  of  the  action  oi 
the  muscle,  as  happens  in  the  majority  of  cases,  cantlioplasty  may  be 
combined  with  excision  of  a  portion  of  the  palpebral  integument,  or 
excision  alone  may  be  practised ;  but  in  order  that  excision  may  prove 
successful,  it  will  be  necessary  to  remove  a  large  portion  of  the  iiiteg- 
imnent  of  the  lid  by  double  elliptical  incisions.  In  the  case  of  the 
upper  lid  the  operation  is  as  follows :  First,  an  incision  is  made  the 
entire  length  of  the  lid,  and  as  close  to  the  tai-sal  margin  as  poeeible 
without  encroaching  upon  the  cilia.  Second,  an  incision,  commencing 
and  terminating  with  the  first,  is  carried — in  the  centre  of  its  line  of 
elliptical  curve — to  within  about  one-half  or  one-quarter  of  an  inch  of 
the  supercilia.  Third,  the  iiitercepted  integument  is  seized  with  deli- 
cate mouse-tooth  forceps  and  dissected  fi'om  the  orbicular  muscle.  The 
accidental  removal  of  a  few  fibres  of  the  orbicularis  is  of  no  coiiee- 
quence,  yet  with  care  it  may  be  avoided.  Fourth,  the  margins  of  the 
wound  are  closed  from  above  downwards,  by  a  number  of  fine  silk 
sutures.  In  this  part  of  the  operation  the  surgeon  will  be  aided  by 
seizing  the  edges  of  the  wound  with  mouse-tooth  forceps,  and  preesi'^R 
the  point  of  the  needle  through  the  tissues  into  a  piece  of  cork. 

When  the  operation  is  well  made,  the  patient  will  not  be  able  ^ 
close  his  lids  completely ;  but,  such  is  the  elasticity  of  these  tissues,  ^C^ 
in  a  few  weeks  they  will  close  perfectly,  even  during  sleep.  It  will  xi^^ 
be  observed  that  when  the  lids  are  open,  no  disfigui-ement  of  the  uv>P*^ 
.id  will  be  apparent,  and  some  degree  of  entropion  will  i-emain;  bi»*^^ 
closing  them,  the  upper  lid  will  l)e  found  to  have  lost  its  natural  ri.»f5*^ 
being  in  a  state  of  moderate  tension,  and  the  tai*sal  margin  will  '^ 
everted.  I  have  made  this  operation  many  times,  and  never  witJ^^'*^ 
affording  permanent  relief  to  my  patients. 

The   accomi)anying  wood-cut  illustrates  the  same   operation  w^ 
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EbCropLon  of  Ch«  Upper  TJd. 


with  the  aid  of  a  enitch-Bhaped  forceps ;  the  Buturcs  being  introduced 
before  the  elliptical  piece  of  iateguineut  is  excised.  Ttiis  inetliud  is 
ptsferred  by  Bom6  siii-gt-oiis;  but  the  sutures  are  apt  to  be  cut  i» 
making  the  incisions ;  and  it  will  oftener  liapi<cn  that  an  ineuiHcient 
aimiiuit  of  integument  ia  re- 
moved, than  when  the  method 
ju:jt  described  is  adopted. 

Invagination  of  the  integu- 
ment by  ligatures,  recommended 
k  Pagenstecher,  Oaillard,  an<l 
'jthers,  is  sucnewful  only  no  long 
a«  the  intitt minatory  adhesions 
reriiaiii,  TliL'  pi-inciple  is  faulty, 
as  it  lias  again  and  again  been 
[iftived  to  be,  when  applied,  aWi, 
t'Uhe  radical  cure  of  hernia  and 
>f  prolapaus  uteri. 

Bowman's  plan  of  subcutane- 
Jiin  ligature  of  the  orbicularis 
iasm)t  sufficient  merit  to  entitle 
t  bi  a  description,  Graefe's  method  of  removing  a  triangular  piece  of 
)it«ginnent,  with  its  base  resting  upon  the  tarsal  margin,  and  Bnsch's 
noditication  of  the  same,  in  selecting  a  i>oint  external  to  the  outer  can- 
thus  for  the  opemtion,  are  worthy  of  trial  in 
cases  of  entropion  of  the  lower  lid,  but  not  of 
the  upper.  In  both  of  tliese  latter  oi>crfttions 
the  wound  is  closed  by  sliding  the  integument 
from  opposite  sides  and  parallel  to  the  tarsal 
margin,  and  securing  it  in  place  by  sutures. 

liverslon  of  the  lAds.  Syn.,  Sotropion, 
R  O. — Eversion  of  the  lids  may  be  due  to  pare- 
sis, atrophy,  or  to  unwpial  action  of  the  orbi- 
cular muw^le,  to  inflammatorj'  softening  and 
hyiiertii^ihy  of  the  tarsal  cartilages,  to  hyiK.'i' 
ti-ophy  and  trachoma  of  the  palpebral  con- 
junctiva, to  a  shrivelling  of  the  derma,  to 
ounds,  loss  of  tegumcntary  tissue,  and  to  the  cicatrices  of  bums,  etc. 
When  the  eversion  is  nicidcrate  but  persistent,  it  maybe  remedied  by 
mioviiiir  a  triangular  piece  of  integument  beyond  the  onter  cantlms, 
le  base  of  the  triangle  resting  u|)(>ii  the  upjier  and  lower  tareal  mar- 
ins,  and  thou  closing  the  wound  by  vertical  sutures. 
Greater  degrees  of  evcrsion  of  the  lower  lid  will  be  relieved  by  a  V" 
laped  incision  below  the  centi-e  of  the  tarsus,  the  base  being  directed 
iward  the  tarsal  margin;  and  by  sliding  the  intercepted  triangle  of 
itegnment  upwards.  To  be  effective  the  ba.se  should  include  a  large 
ortion  of  the  lid,  and  tlie  a\>cs  should  he  ]>rolonged  well  down  upon 
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■Canthoplasty,  if  pr&ctised  for  llie  purpose  of  relieving  the  Bpaem  of 

i  orbicular  imiecle,  will  be  made  as  directed  when  crinsideriiig  tlie 

iineiit  I'f  enlropioii;  but  if   tliu  pui-poee  is  to  enUrge  llie  euiiiniis- 

B  iiiaj'  become  iie<«jB6ary  in  cases  of  auclijloblepLaron,  of  blepha- 

hjpliiinosiB,  or  of  blepharoateiioeia,  the  incieion  must  bo  made  Ijorizoii- 

■Ckilr,  and  tlie  oppc«iiig  eilgt-s  of  integument  and  mucous  membrane 

■'^uire  to  be  united  by  sutures,  to  prevent  reunion. 

Blepharophimosls,  is  the  name  given  by  Aramoii  to  congenita 
■shortening  of  the  palpebral  lias u re ;  while  the  term  blepfaarosteoosfs 
Wi»  applied  to  the  same  condition  when  it  occnre  later  in  life.  In  either 
r  there  is  usually  an  iitrophy  and  shortening  of  the  palpebral  t-ar- 
I  til&g«e  in  tlieir  transverse  diameter.     Canthoplasty  is  the  only  remedy. 


^■imif 


Diaeusi  of  til*  lAohtynuI  Sac  and  Oanala. 

Daoryodstitia. — Lifiammation  of  the  lachrjnial  sac,  when  ai-ute,  is 
Tecoguir.ed  by  a  t^nee,  red,  shining  timiefaction  situated  at  and  below 
the  inner  (mnthus.  Unleee  arrested,  tlie  inflammation  ends  speedily  in 
soppnration  and  perforation  of  the  walls,  the  pus,  in  most  cai^s,  making 
its  way  pretty  directly  to  the  surface  tlirough  tlie  integument. 
It  should  be  treated  by  cool  lotions,  rest,  and  general  antiphlogistics; 
Boon  as  pns  has  formed,  the  sac  should  be  opened  by  introducing 
life  about  two  lines  internal  to  tlie  commissure  and  on  a  level  wi^ 
border  of  the  hiwer  lid,  tlie  point  of  the  knife  being  directed  down- 
and  outwards. 

Somc!  Burgeons  have  recommended  that,  in  order  to  prevent  perfora- 
tion and  the  funnatiou  of  a  tistula,  the  lower  canaliciilna  should  be  slit 
early  ]>eriod  of  the  fonnation  of  jius. 
loryociato-blennorrhoea,  is  a  chn>nic  form  of  inflammation  per- 
ling  to  the  lachrymal  sao  and  its  appendages,  seen  especially  in 
butic  patients.     It  is  characterized,  eventually,  by  a  circurascribed, 
irless,  and  paiulcss  tumor  in  the  situation  of  the  lachrjinal  sac;  a 
"t  of  thickening  of  the  walls  of  the  canal,  and  consequent  obstruc- 
with  Bccmmilation  of  tears,  mucns,  antl  pus.     At  first,  and  for 
time,  ttie  sac  may  be  emptied  by  pressure,  tlie  contents  beiiij, 
,ted  through  the  puncta  lachrymalia  or  nasal  duct.     When  the 
iction  has  continued  many  months  or  j^ars  it  generally  results, 
Aonte  inflammation  of  the  sac,  in  the  formation  of  a  flstulouB 
XjMjhrvmal  calculi   (dacryoUtha)  and  polypi  have  occasion- 
been  found  in  the  sair. 

thickening  of  the  lachrymal  canals  yields,  in  many  caecB,  to 

[irected  constitutional  remedies,  among  which  improved  nutrition, 

ittro  to  air  and  light,  and  tonics  take  the  flrst  rank.     In  this,  as  in 

Fflther  chronic  catarrhal  affections,  local  measures  and  Burgic-al  expe- 

ita  should  lie  held  second  and  subsidiary  to  general  hygiene.     In 

event,  however,  of  the  failure  of  these  latter  measures,  the  next 
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meet  proper  expedient  is  dilatation  by  bougies  or  probes.  If  a  fistolom 
(•Hnal  exists,  communicating  \iith  the  sac,  tlie  instTument  may  it 
first  be  conveyed  into  the  nasal  duct  through  the  fistulous  orifice;  but 
as  the  constant  introduction  through  this  channel  will  prevent  the 
closure  of  the  fistula,  after  a  time,  the  probes  should  be  passed  by  the 
canaliculi.  Bowman's  graduated  probes  of  malleable  metal,  of  ivory oi 
horn,  are  now  much  in  use ;  but  Dr.  Williams,  of  Boston,  believes  thai 
he  has  improved  these  probes  by  diminishing  their  diameter  near  the 
bulbous  extremity,  which  modification  increases  their  adaptability  to 
the  tortuous  canals  through  which  they  have  to  pass. 

The  introduction  of  a  probe  demands  great  delicacy  of  manipulation 
If  the  upper  canaliculus  is  chosen,  the  lid  is  first  drawn  a  little  ont- 
wards,  when  the  point  of  the  instrument  is  introduced  into  the  pnno- 
tum  in  a  direction  almost  vortical ;  it  is  then  carried  horizontally 
inwards  and  finally  downwai*ds  into  the  sac.  In  order  to  pass  from 
the  sac  through  tlie  nasal  duct,  the  probe  must  be  directed  downward* 
with  a  slight  inclination  backwards  and  outwards.  If  the  probe  is 
nearly  or  quite  inflexible,  and  the  point  has  entered  tlie  inferior  narea, 
the  upper  portion  should  rest  lightly  against  the  supra-orbital  notch. 
Its  presence  in  the  nose  may  be  demonstrated  by  exploration  of  the 
nai'es  with  a  common  probe.  Most  oculists  to-day  prefer  to  slit  np  the 
canaliculus  before  introducing  the  probe ;  which  is  done  by  introducing 
Weber's  narrow  probe-pointed  knife  into  tlie  punctum  and  extending 
the  incision  to  the  sac. 

At  first  the  probe  should  be  permitted  to  remain  only  a  few  seconds, 
and  the  smallest  size  should  be  chosen ;  but  as  the  tolerance  of  the  canal 
increases  it  should  be  permitted  to  remain  longer,  and  the  size  of  the 
instrument  should  be  increased.  Some  surgeons  prefer  catgut  bougies, 
which  can  be  permitted  to  remain  longer  ;  and  Dr.  Williams  has  lately 
recommended  leaden  bougies  on  account  of  their  greater  fiexibility. 

Dupuytren's  silver  tubes,  intended  to  be  buried  in  the  sac,  and  solid 
silver  styles  introduced  through  fistulous  or  artificial  openings  on  the 
sui'face  of  the  integument,  are  now  seldom  or  never  employed. 
Frequent  probing,  with  syringing,  and  the  occasional  introduction  of « 
leaden  style,  or  of  a  catgut  bougie,  which  may  be  permitted  to  rest  a 
few  days  in  the  direct  opening  made  by  incision  of  the  canaliculus, con- 
stitute the  chief  surgicaj  expedients  of  oculists  to-day.  Bougieismand 
catheterism  from  the  nose,  destruction  of  the  sac,  and  removal  of  the 
lachrymal  gland,  are  nearly  obsolete  practices. 

Diseaaes  of  the  Ootijunctiva. 

Inflammation  of  the  Coi^junotival  Membrane.  SyxL,  In^^ 
matio  Coi\j\inctiv8B,  R.O.;  Ophthalmia. — The  term  "  ophthalm*^ 
properly  compi'ehends  all  inflammatory  affections  of  the  eye,  but  it  ^ 
seldom  employed  in  this  general  sense,  being  restricted  usually  ^ 
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uiflammatioiia  origmating  in,  and  uiaiuly  confined  to  the  conjunctiva) 
"iexnbrane. 

Oatarrhal  Coi^unotivitis.  Syn.,  Ophthalmia  cum  Catarrho,  R.  a 

C'fttarrhtti  cobjiinutivitis  inaj'  exist  ii[x)ii  that  iHyrtion  of  the  cuiijuiiu- 

*  i'va  wliich  lines  the  lids,  and  is  then  termed  palpebral  conjunoti 
'^'^tia  or  blephaiitisj  it  may  be  limited  to  the  uuular  portion  of  the 
**»«rabn»ne, — ocular  oonjunctlvitla;  or  it  may  invade  lx)tJi  portions 
^iiutiltane^jusly  or  eonseuiitively. 

Catarrhal  oonjunctivitia  is  characterized  by  vaeciilarity  of  the  mem 
^raue — and,  iu  the  case  of  ocular  catarrhal  coDJiincti%'iti6,  the  vasou- 
laritj  ia  inoet  ititenae  toward  the  outer  and  inner  cantlina — by  &  eensa- 
idon  afi  if  particles  of  eaiid  were  beneath  the  lids  ;  by  heat,  pain,  intole- 
rance of  light,  liichrj'matioii,  eecretion  of  mucus,  and,  in  the  higher 
&rrades  of  the  inflammation,  by  secretion  of  pue. 
^•s      ^The  treatment  is  first,  general — a  single  brisk  cathartic,  low  diet,  and 
^^■Mtt;  second,  local — excln^on  from  light,  air,  and  dust,  the  application 
^^^pf  cool  water  lotions  to  the  lids;  and,  after  a  time,  the  use  of  mild 
^^^  — ti ingent  coUyria,  such  as  sulphate  of  zinc,  one-quarter  of  a  grain  to 
tiie  onnce  of  wat«r,  or  nitrate  of  eilver,  one-eightli  of  a  grain  to  the 
I  ounce. 

Purulent  Conjunotivitis.     Syn.,  Ophthalmia  Purulenta,   R.  a. 

—Like  catarrhal  conjunctivitis,  this  form  of  conjunctivitis  may  affect 

oitlicr  portion  of  the  coujimctival  membrane  primarily,  but  it  ia  seldom 

if  ever  limited  to  one  portion  oxduaively.     Purulent  conjunct! vitia  ia 

chaiacterized  by  more  intense  and  rapid  infiamraation,  and  by  an  a^rar 

*^oti  of  all  the  phenomena  usually  appertaining  to  the  catarrhal  form. 

Xlie  BubmncouB  tissue  ^^peedily  becomes  infiltrated  and  swollen,  and 

J>nB  ifl  iwni-ed  out  in  great  abundance.     Its  active  stage  is  usually  short, 

V>at  in  the  mean  time  it  often  liappens  that  the  cornea  is  penetrated,  or 

*^ndered  permanently  opaque,  and  vision  is  impaired  or  loet  entirely. 

Occasionally,  no  doubt,  purulent  conjunctivitis  originates  iu  the  adnlt 
^poataneoiisly,  or  from  ordinary  local  irritations,  but  such  examples 
vre  rare.  In  a  vast  majority  of  cases  it  is  occasioned  by  inoculation, 
^le  matter  being  conveyed  from  some  person  suffering  under  purulent 
opbthalmia,  or  from  the  urethral  or  vaginal  secretious  iu  gouorrhoja ;  or 
it  has  occuiTed,  perhaps  from  vaginal  secretions  also,  in  children  newly 
bom.  Surgeons  have  therefore  usually  meiiiioiied  only  three  forms  of 
this  malady,  namely ;  contagious  or  purulent  ophthalmia,  gonor. 
rhmal  ophthalmia  and  ophthalmia  neonatorum.  The  fiist  of  these, 
from  the  fact  of  its  being  endemic  in  Egypt,  is  known  as  Egyptian 
ophthalmia.  The  trcatiueiit  of  traumatic  or  accidental  purulent  oph- 
thulmia,  and  of  Eg)'ptian  ophthalmia,  is  essentially  the  same  as  that 
which  will  presently  be  directed  for  gonorrhojal  ophtliaimia. 

Gonorrbosal  Ophthalmia.   Syn.,  Ophthalmia  Gonorrholea,R  o. — 
Of  all  the  forms  of  ophthalmia,  liiat  which  is  caused  by  the  inoculation 

kof  gonorrhaAl  virus  has  generally  proved   the  most  violent,  rapid,  and 
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deetrnctive ;  and  I  do  not  think  it  is  too  much  to  say,  that  in  a  majoritj 
of  these  eases  vision  will  be  destroyed,  no  matter  what  plan  of  treat- 
ment is  adopted. 

The  remedies  upon  which  I  have  been  disposed  to  place  the  most 
reliance  are :  first,  one  active  cathartic,  the  chief  value  of  which  consists 
in  its  revellent  effects ;  second,  moderate  diet,  exclusion  from  light,  rest 
in  tlie  half -recumbent  position  and  with  the  head  reclining  upon  the  side 
opposite  to  the  affected  eye ;  third,  collyria  of  nitrate  of  silver  of  the 
strength  of  from  one  to  two  grains  to  the  ounce  of  water,  applied  twice 
daily,  and  the  application  to  the  lids  and  forehead  of  thin  muftlin  clothf 
moistened  with  tepid  water  in  the  intervals;  fourth,  repeated  and 
thorough  cleansing  of  the  eye  with  tepid  water,  but  not  with  a  syringe, 
which  generally  causes  irritation  more  than  commensurate  with  the 
good  it  accomplishes ;  fifth,  scarification  and  cupping  of  the  temples ; 
sixth,  one  or  two  free  incisions  of  such  portions  of  the  intensely  swollen 
conjunctival  surface  as  can  be  easily  reached.  Great  care  must  be 
taken  to  protect  the  opposite  eye  from  inoculation,  and  to  prevent  the 
conveyance  of  the  virus  to  the  eyes  of  the  attendants. 

Ophthalmia  of  Newly  Born  Children.  Syn.,  Ophthalmia  Ixi> 
fantium  Piirulenta,  R.O. ;  Ophthalmia  Neonatorum ;  appears  uanally 
within  from  two  to  three  weeks  after  birth,  and  often  much  sooner. 

The  causes  of  this  affection  have  been  much  discussed,  and  from  all 
tliat  has  been  observed  it  must  be  concluded  that  it  originates  from 
various  sources,  as  for  example  the  inoculation  of  vaginal  secretions, 
such  as  leucorrhoea,  menstrual  fluids,  etc. ;  from  rude  wasning  with 
soaps,  cloths,  and  sponges  in  the  hands  of  the  nurse;  from  extxxsure  of 
the  eyes  to  strong  light,  and  from  colds.  Over-crowding,  imperfect 
ventilation,  and  the  sti-umous  diathesis,  are  also  active  predisposing 
causes.  Conveyance  of  the  virus  from  one  child  to  another,  and  from 
one  eye  to  the  other,  must  also  be  enumerated  among  the  specific  causes. 

Although  this  affection  is  usually  classed  as  purulent,  yet  thei-e  are 
many  cases  in  which  the  inflammation  is  mild,  transient,  and  more 
properly  catarrhal.  Such,  however,  is  the  laxity  of  the  infantile  textures, 
that  effusions  occur  speedily  in  nearly  all  cases,  and  even  in  mild  cases 
there  is  great  swelling  of  the  lids  and  of  the  subconjunctival  structures. 

Cleanliness,  good  nourishment,  the  application  of  muslin  clotlis 
moistened  with  tepid  water,  and  mild  astringent  collyria,  have  never 
failed,  in  my  experience,  to  bring  the  inflanunation  to  a  close  vrithin 
from  one  to  three  or  four  weeks,  and  without  any  permanent  impair- 
ment of  vision.  Simple  rose-water  is  often  sufliciently  active,  or  with 
the  addition  of  one  grain  of  the  sulphate  of  zinc  to  three  or  four  ounces 
of  the  water.  Nitrate  of  silver  is  an  agent  of  too  much  energy  to  be 
employed  upon  tissues  so  young  and  delicate,  and  I  have  more  than 
once  seen  tlie  eye  destroyed  by  its  use  in  these  cases. 

Membranous  Conjunctivitis  seldom  appears  as  a  primary  affec- 
tion, but  in  the  majority  of  cases  as  an  episode  to  catarrhal  or  piumlenf 
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ojojiuictivitie,  or  as  the  ti-anaition  stage  mei^ing  into  dipt  theritic  con- 

/oQclivitiB.     As  its  name  impiies,  it  is  characterized  by  tlie  deposit  of 

"noro  or  less  fibriumiB  material  mwn  the  surface  of  the  conjunctiva, 

*hich,  however,  usually  falls  off  in  shreds  or  in  masBSB.     The  raein- 

'**'wie  ntrely  if  i^ver  extends  over  the  cornea,  so  that  the  coniea  appears 

''•^Iin-sscd,  constituting  a  variety  of  chemosis;  a  term  generally  em- 

I*l<jyed,  however,  to  denote  an  elevation  of  tlie  sclerotiu  conjunctiva, 

*^iefly  as  a  conaeqiieace  of  effiisiona  cf  serum,  while  the  corneal  con- 

jtUictivK  preserves  its  natural  level.     By  some  writers  the  term  chemo&ie 

'las  Iwen  employed  to  deaignato  a  cousiderahle  swellijig  or  elevation 

'  if  uiy  {kortion  of  the  conjunctiva,  including  the  palpebral  conjunctiva, 

^^pMl  which  is  the  resnll  of  inflamraatoiy  effusions. 

^^BUTi^  new  BJid  special  indications  of  treatment  are  presented  in  these 
^^^MM,  except  that  the  oci^irrence  of  adhesions  is  to  be  prevented,  and 
^^^■9  shreds  of  mejnbrane  are  to  lie  carefully  removed  as  they  become 
^^^pKued.  It  may  be  proper,  however,  to  observe,  tliat  in  the  oadematoua 
H^PUety  of  cbemosis  it  is  prudent,  sometimes,  to  incise  the  conjunctiva 
^'*%o  prevent  strangulation  of  the  cornea,  but  this  practice  is  not  reoom- 
inuuded  in  membranous  cbemt-sis. 

Diphtheritio  Coujuncttvitis,    like   the    preceding    variety,    may 
iiitvrchan^  with  catarrhal  or  purulent  ophthalmia,  or  it  may  occur  aa 
an  ••riginal  affection.     It  has  many  points  in  common  with  membranous 
crjnjun<^l;Ivitis,  but   it   is  more   destructive,  and  the  false  membrane 
^^—Unall^'  deliquesces,  and  does  not  fall  off  in  patches.     In  common  with 
^^■Bdie  otlier  severe  forms  of  conjunctivitis,  it  is  contagious. 
^HBXhe   local  treatment  is  essentially  the  same  ae  in  other  forms  of 
^^KJAthitliriia  ;  hut  no  highly  astringent  or  caustic  applications  are  ever 
proper.     In  relation  to  the  constitutional  treatment,  it  must  be  remem- 
bered that  diphtheritic  neoplasms  always  imply  hiood-poiaoning,  or  at 
least  &  condition  of  the  system  closely  allied  to  that  induced  by  blood- 
poisoning,  and  nothing  else  than  a  sustaining  plan  can  prove  usefuL 

Granular  Conjunctivitis.  Syn.,  Trachoma,  can  scarcely  be  re- 
garded as  a  distinct  variety  of  conjunctivitis,  being  almost  always  a 
i»?8ult  or  concomitant  of  some  one  of  the  catarrhal  or  purulent  varieties 
already  described.  It  consists  esaeutially  in  hypertrophy  of  the  papillte 
of  the  palpebral  conjunctiva,  and  in  tlie  formation  of  additional  vascular 
eiccresct'iicee,  giving  t<»  the  inner  surface  of  the  lids  at  first  a  velvety, 
and  snlisequently  a  rugose,  seamed,  and  warty  appearance, 
I  The  general  treatment  will  be  indicated  by  the  condition  of  the 

^^■■tient.     In  most  cases  these  patients  are  pale  and  amemic.     The  best 
^^^hU  application  is  Bul}>hate  of  copper,  applied  by  passing  the  solid 
^^Jncik  acnjsa  the  granulations,  and  then  immediately  bathing  the  sur- 
face, before  the  Ud  is  allowed  to  resume  its  position,  with  a  little 
Bweet  oil. 
Phlyctenular  ConjunotlvItiB.    Syn,  Herpes  of  the  CorJunoUva. 
^^jjnda  affection  is   characterized  by  small  surous  vesicles  which  ariae 
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from  minnte  points  of  inflammation  in  the  structure  of  the  oonjuno- 
tiva,  ending,  usually,  in  rupture  and  the  formation  of  small  superficial 
ulcers.  The  phlyctenute  occur  most  frequently  over  the  cornea,  near 
its  outer  margin,  but  they  are  often  seen  in  the  sclerotic  oonjnno 
tlva,  and  not  unfrequently  upon  other  portions  of  the  conjimctiva. 
surface. 

The  affection  has  seemed  to  the  author  almost  peculiar  to  etnimous 
bed-ridden,  feeble  and  aneemic  patients.  The  existence  of  the  vesicles  is 
generally  brief,  usually  not  longer  than  six  or  eight  days,  and  when 
they  occur  over  the  cornea  they  render  the  conjunctiva  slightly  nebulous. 
The  treatment  should  be  directed  primarily  to  the  improvement  of  the 
general  health.  One  or  two  applications  of  a  solution  of  nitrate  of 
silver— one  grain  to  the  ounce  of  water — will  often  disperse  them,  at 
least  temporarily. 

Xerophthalmia.  Syn.,  Xerosis  of  the  Coi^junotiva. — As  a  con- 
sequence of  some  of  the  various  forms  of  conjunctivitis  ennmerated, 
or  from  other  causes,  the  conjunctiva  occasionally  undergoes  a  pecoliar- 
tendinous  or  cicatricial  degeneration  and  shrinkage;  losing  its  trans- 
parency, becoming  thickened,  tense,  dry,  and  white  or  straw-colored.. 
As  the  contraction  of  the  conjunctiva  progresses,  also,  the  semilunar 
folds  become  obliterated  and  the  lids  restricted  in  their  motions. 

This  condition  is  incurable,  but  the  sense  of  discomfort  it  occasiom 
may  be  alleviated  by  frequent  pencilling  with  glycerine. 

FaUing  of  the  Upper  Lid.    83rn.,  Ptoids. 

The  upper  lids  are  sometimes  observed  to  droop  or  fall,  constituting 
the  condition  called  ptosis.  This  affection  occurs ;  first,  as  a  congexiital 
affection,  of  which  I  have  seen  several  examples,  and  in  one  it  was  he- 
reditary ;  second,  as  a  result  of  paresis,  or  of  paralysis ;  third,  in  conse- 
quence of  the  presence  of  granulations  and  tumefaction  of  the  upper 
lids ;  fourth,  as  a  result  of  inflammation  which  has  terminated,  but 
which  has  left  a  temporary  or  permanent  anchylosis,  atrophy,  or  degen- 
eration of  the  levator  palpebne. 

In  the  last  two  forms  of  this  affection  something  may  be  hoped  from 
lapse  of  time  and  from  therapeutical  treatment,  but  in  congenital  and 
paralytic  ptosis,  nothing  but  a  surgical  operation  can  afford  relief.  I 
would,  however,  never  advise  an  operation  where  the  lid  can  be  volun- 
tarily lifted  a  line  or  two  above  the  equator  of  the  eye,  since  the 
operation  itself  seldom  accomplishes  more  than  this  without  causing 
lagophthalraos,  a  permanent  inability  to  close  the  lids. 

The  operation  usually  made  for  the  relief  of  ptosis  consists  in  the 
removal  of  a  large  portion,  probably  three-fourths,  of  the  integument 
of  the  upper  lid,  by  double  elliptical  incisions ;  in  short,  it  is  the  same 
operation  as  that  already  described  for  entropion  of  the  upper  lid. 
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Strabismiii  R.  O.    Byn^  Oroiv-Bye)  Squint-Bye. 

Definition  and  Varieties. — Strabismus  is  a  loss  of  parallelisDi  in 
the  axes  of  the  two  eyes,  or,  more  properly  speaking,  a  loss  of  corre- 
«pondence  in  the  visual  axes.  It  is  occasionally  congenital,  but  in  a 
large  majority  of  cases  it  is  acquired.  In  an  analysis  of  sixty-one 
cases  upon  which  I  had  myself  operated  prior  to  1845,  four  were  be- 
lieved to  be  congenital.*  The  eye  may  be  fixed  immovably  in  its  ab- 
normal position,  or  it  may  have  a  limited  range  of  motion.  The  one 
18  called  inunobilis  or  luscitas,  and  the  latter  mobilis. 

It  is  convenient,  also,  to  divide  strabismus,  according  to  the  degree 
of  deviation,  into  the  first,  second,  and  third  degrees,  allowing  15**  of 
the  circle  to  each  degree  of  deviation.  The  muscles  of  one  eye  may 
be  affected,  or  of  l>oth,  or  they  may  be  affected  alternately.  Strabismus 
may  be  occasional,  intermittent,  periodical,  or  permanent.  In  most 
i^ases  the  strabismic  eye  is  turned  inwards,  constituting  strabismus 
intemuB,  or  convergens.  The  other  varieties,  depending  upon  the 
direction  of  the  dexiation,  occur  in  the  following  order  of  frequency ; 
divergens,  attoUens,  depressens,  obliquens.  Of  the  oblique  forms,  up- 
wards and  inwards  is  the  most  frequent 

Rules  governing  Operations. — The  following  circumstances  and 
conditions  contraindicate  an  operation: — First,  when  the  strabismus  is 
recent,  occasional,  periodic,  or  at  one  time  convergent  and  at  another 
divergent ;  when  the  eye  is  turned  less  than  the  first  degree.     In  either 
of  the  above  cases  section  of  the  muscle  is  likely  to  cause  an  opposite 
deviation ; — Second,  when  there  is  comi)lete  paralysis  of  a  muscle — a 
fact  which  may  be  detennined  by  the  history  and  concurrent  symp- 
toms, and  by  directing  tlie  patient,  having  his  sound  eye  closed,  to 
tuni  the  eye  out,  which  he  will  be  unable  to  comply  with ;  nor,  in 
making  the  effort,  will  he  experience  any  sensation  as  of  strain  or 
resistance  at  the  inner  canthus ; — Third,  when  strabismus  is  due  to  exten- 
sive lesions  and  consequent  adhesions — I  have  found  that  in  such  cases 
the  dissections  have  to  be  extensive,  and  that  the  chance  of  failure, 
from  the  general  impossibility  of  cutting  every  small  band,  is  very 
great,  while  the  deformity  left  by  the  incision  is  greater  than  that 
cans^  by  the  strabismus : — Fourth,  when  caused  by  opacity  of  some  por- 
tion of  the  coniea  a  correction  of  the  deviation  would  impair  vision  ; — 
Fifth,  if  the  eye  is  turned  decidedly  in  either  of  the  diagonals,  I  have 
never  seen  an  operation  restore  perfectly  the  visual  axes ; — Sixth,  when 
the  eyes  are  naturally  very  prominent — since  in  these  cases  the  slightest 
recession  of  the  conjunctival  fold,  and  advance  of  the  ball  in  conse- 
quence of  the  section  of  the  muscle,  gives  to  the  eye  a  staring  look. 
We  have  seen  many  "  wall  eyes  "  caused  by  strabotomy,  in  such  cases  as 

'  Monog^ph  on  StrabismuB,  by  the  author,  1845. 
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lihese,  which  were  ugly  defonnitieB  as  compared  with  tlie  previoni 
Btrabismns ; — Seventh,  if  the  patient  is  younger  than  t^n  years — ^becsiue 
in  not  a  few  of  these  cases  tlie  sti-abismus  disappears  sjKmtaueaidj; 
and  because  experience  shows  that  operations  in  childhood  are  mopp 
apt  to  be  followed  by  recurrence ; — Eighth,  if  the  patient  is  over  fifty— 
since,  at  tliis  period  of  life,  it  is  only  as  a  means  of  restoring  harnwHij 
to  tlie  features,  and  not  as  a  means  of  improving  vision,  that  we  usually 
operate.  Moreover,  when  the  strabismus  has  existed  from  infancy  to 
old  age,  the  power  of  the  elongated  muscle  to  rectify  the  deviation, 
when  its  antagonist  is  cut,  is,  in  most  cases,  almost  or  completely  lost 

Operation  of  Strabotomy . — As  a  rule  I  have  not  thought  it  neces- 
sary to  place  the  patient  under  the  influence  of  an  anaasthetic  in  makiiig 
the  operation  of  strabotomy.  The  instruments  required  are  a  pair  of 
probe-pointed  scissors ;  delicate  mouse-tooth  forceps ;  and  a  firm  hook 
sustained  by  a  handle,  its  point  being  probed,  but  sufficiently  flattened 
that  it  may  pass  readily  mider  the  tendon. 

The  patient,  if  not  anaesthetized,  should  be  seated  facing  a  good 
light,  on  a  chair  of  such  height  that  the  eyes  shall  come  opposite  the 
eyes  of  the  operator.  An  assistant,  standing  behind  the  patient,  steadies 
the  head,  and  elevates  with  his  fingers  the  upper  lid ;  while  the  opera- 
tor, seated  in  front,  ta.kes,  in  all  cases,  the  forceps  in  his  left  hand,  the 
scissors  in  his  right,  with  the  little  finger  of  his  left  liand  resting  upon 
the  lower  lid,  and,  at  the  same  time  depressing  it,  directs  the  patient,  in 
a  case  of  convergent  strabismus,  to  look  steadily  outwards:  at  this 
moment  the  surgeon  seizes  the  conjunctiva,  about  three  or  four  lines 
from  the  margin  of  the  cornea,  and  one  line  below  the  horizontal  axis 
of  the  eye,  and  with  the  scissors  divides  it  in  a  perpendicular  direction. 
The  probe-pointed  hook  is  now  carried  beneath  the  tendon,  and  its 
handle  depressed  across  the  bridge  of  the  nose,  in  order  that  its  point 
may  emerge  easily  from  between  the  lids.  With  the  scissors,  the 
tendon  is  at  once  severed — in  case  we  are  operating  for  a  strabismus  of 
the  first  or  second  degree — on  that  side  of  the  hook  which  is  nearest  the 
attachment  of  the  tcMulon;  but,  in  case  of  a  strabismus  of  a  third  or 
fourth  de^^ree,  the  muscle  itself  must  be  divided,  the  scissors  hciug 
applied  on  the  side  of  the  hook  in  the  direction  of  the  origin  of  the 
muscle.  If  now  the  eye  does  not,  after  a  moment  of  rest,  resume  its 
normal  position,  and  it  is  certain  that  the  entire  tendon  or  mode 
is  divided,  the  capsule  of  Tenon  must  be  cut  upwards  and  downwards 
freely  by  tlie  scissors  introduced  beneath  the  conjunctiva. 

However  much  others  may  choose  to  complicate  this  operation,  by 
^ssibtants,  s])ecula,  h(X)ks,  tenacula,  knives,  etc.,  I  have  always  found 
the  above-described  simple  method  the  most  convenient  and  adequate. 

II,  within  a  few  minutes  at  most,  the  eye  does  not  become  straight,* 
cannot  agree  with  some  surgeons  in  saying,  that  there  is  much  prob* 
bility  that  it  will  be  restored  after  the  lapse  (»f  a  longer  time.  Thei« 
has  been  a  slight  subsequent  improvement  in  a  small  proportion  of 
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eases  nnder  my  observation,  but  such  examples  are  rare.  Nevertheless^ 
if  there  is  any  considerable  change  in  the  position  of  the  eye,  althongb 
the  parallelism  of  the  two  eyes  may  not  be  complete,  it  is  not  advisable 
to  proceed  at  once  to  cut  the  tendon  of  the  opposite  eye,  since  by  so 
doing  there  is  much  danger  of  causing  a  divergence.  Tenotomy  upon 
the  opposite  eye,  nnder  these  circumstances,  should  be  reserved  for 
eonsideration  at  a  later  period.  The  expedient  suggested  by  Graefe,  of 
seizing  the  divided  tendon  with  a  ligature  and  securing  it  over  the 
opposite  angle  of  the  eye,  is  said  to  have  succeeded  in  similar  cases, 
but  I  have  not  tried  it.  It  has  appeared  to  me  best  always  to  desist  at 
thi8  point.  Vertigo  following  the  operation  is  usually  of  short  duration. 
Double  vision  may,  however,  continue  many  days  or  even  weeks. 

The  subsequent  management  is  very  simple.  A  few  days'  detention 
withiu  doors  may  or  may  not  be  necessary  ;  possibly  cool  water  lotions 
will  be  required.  Experience  also  has  taught  us  that  both  eyes  should 
in  general  be  permitted  to  remain  open  after  the  operation ;  but  that, 
if  either  eye  is  closed,  it  should  be  the  sound  eye,  while  the  patient 
practises  turning  the  strabismic  eye  outwards.  When  the  eye  operated 
upon  is  closed  it  is  in  more  danger  of  turning  in  and  of  becoming  again 
Btrabisuiic.  If,  after  an  operation,  strabismus  is  reproduced,  it  is  gene- 
nJly  between  the  second  and  third  weeks,  during  the  period  when 
•dhesiou  and  cicatrization  are  being  consummated. 

After  the  lapse  of  a  few  days,  a  small  fungous  granulation  often 
appears  at  the  seat  of  the  wound,  which  soon  attains  the  size  of  a  pea* 
It  may  be  removed  with  the  scissors,  or,  if  permitted  to  remain,  it  will 
^ther  retire  spontaneously,  or  eventually  become  constricted  at  its  base, 
*88uming  the  form  of  a  small,  pediculated  polypus,  and  then  fall  off 
spontaneously. 

Foreign  Bodies  in  the  Eyea. 

Spicula  of  iron,  and  other  sharp  and  minute  bodies,  embedded  in  the 
wnjunctiva,  will  generally  loosen  and  detach  themselves  within  two 
or  three  days ;  but  they  ought  to  be  removed  earlier,  if  practicable, 
^ith  the  point  of  a  cataract  needle.  They  are  more  often  found  over 
4e  cornea  than  elsewhere,  but,  if  situated  deeper  within  the  folds  of  the 
iWs,  they  may  be  discovered  by  everting  or  simply  lifting  the  lids, 
'^en  cinders  or  scales  of  iron  have  become  thus  lodged,  even  for  a 
^ort  time,  a  brown  stain  is  usually  left  after  their  removal,  which  gen- 
erally disappeare  as  tlie  wound^cicatrizes. 

In  case  the  foreign  body  has  perforated  the  cornea,  and  is  within  sight, 
^  time  ought  to  be  lost  in  its  removal.  The  pupil  ha\dng  been  well 
opened  by  atro})ine,  the  patient  should  be  anaesthetized  and  a  suflScient 
^^eal  section  made  to  enable  the  operator  to  seize  and  extract  the  body 
"y  the  aid  of  delicate  forceps.  If  permitted  to  remain,  tlie  destruction 
^^  the  eye  is  almost  ine\'itable.  If  it  has  penetrated  the  lens,  the  leni 
^'^uld  Ix;  extracted. 


Pterygium.     Syn^  Ungui*,  R.  G. 

A  ptery^iini  consigte  in  an  enlargement  and  ninlti plication  of  ifit 
conjnnctival  veesels,  with  hypertrophy  «>f  tlie  adjacent  coTijinicti\ai  and 
suhcoiijnnetival  tisanea.  ItB  iisnal  form  is  tliat  of  an  isoeceles  triaiij;!*, 
with  its  apex  at,  or  in  the  direction  of  tJie  centre  of  tlie  cornea,  am) 
its  base  at  the  inner  cantlinB.  More  rarely  it  is  Been  at  the  wiim 
€anthu8,  or  at  other  points  of  the  eircninference  of  tlie  eye.  It  is  wkm- 
times  a  sequela  of  conjunctival  inflaminatione,  of  herpes,  aiid  >if  nlcen, 
bnt  in  many  examples  no  special  provocation  can  be  assigned.  Is 
progreBS  is  nsnally  very  slow,  bnt  unintermpted,  until  it  readies  liie 
vonti'e  of  the  cornea.  It  may  oconr  in  hotli  eyessimultaiieonely,  but  in 
general  the  progress  of  tlie  tw<i  ])terj'gia  is  unequal. 

When  a  pteryginm  lias  made  bnt  little  prepress,  its  fnrtlier  gniwlli  i* 
sometimes  arrested  by  the  application  of  astringent  collyria.  lu  a  few 
cases  a  jiermanent  cure  may  be  effected  by  these  agents,  but  ptengii 
are  seldom  radically  cured  except  by  tliorough  excision 

Operation.— The 
^-  **■  operation  of  e.twisi'in 

consists  in  seizhig  tlie 
growtli  near  its  ajX'i 
with   a   pair  of  deU 
cate  mouse-to<ith  fi'f- 
ce[)s,    and,  with  tlie 
scissors,  disseclinf;  it 
back  nearly  tj)  its  base- 
About  one-half  of  tlie 
apex  should  then  be 
excised,   and  the  re- 
mainder   of  the  ftftp 
allowed  to  fall  bftuk 
toward    the    caiitbii*- 
Mu(;h  df  the  eiiww** 
of  the  oi>eration  wi»' 
depend  upon  tlietsr* 
which  is  employed  to  include  all  of  the  vascular  aiul  hypertpopliie^' 
tissues  in  the  diMscction.     When  the  wound  remaining  after  exciniiHi   "■ 
large,   it   is   advisable   to   deta<'h   tlie   ixnilar   ('oiijiinctiva    fmiii    tl* 
sclerotica   U.>  a  sntHi-ient  extent   to  enable  the  surgeon   to  draw  tl:* 
margins  of  the   incision  easily  tt^ther,  and  then  unite   them  witr:" 
delicate  sutures.      In  some  cases  it  may  be   necessarv,   hi  order  ^ 
a(^coni|>liM]i  rliis,  to  incise  tlie  cjinjuiictiva  near  tlie  paljwbral  fold,  at 
right  angle  with  the  original  incision.     -V  few  Ojwratfjrs  prefer  lu  do^ 
the  wound  made  by  the  opei-ation,  with  sutures,  in  all  cases. 

Stj-angulatiiig  a  pterygium  by  ligatures,  recuinmended  by  Szokalslt^ 
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ere  no  advantages  over  excision.  Destruction  by  caustics  is  painful; 
lious,  and  apt  to  be  followed  by  ugly  cicatrices.  The  pterygium  is 
o  more  Uable  to  return  after  its  destruction  by  caustics  than  after 
cision. 

Diseases  of  the  Oomea. 

Keratitis^  R.  a;  Comeitis. — Inflammation  of  the  cornea  may  be 
ate  or  chronic.  Acute  keratitis,  of  the  more  intense  forms,  jsometimes 
salts  in  extensive  ulceration,  or  in  sloughing  of  the  cornea. 
Li  most  cases  this  affection  is  presented  in  a  chronic  form,  and  is 
en  characterized  by  the  formation  of  one  or  more  minute  ulcers,  with 
ibulous  zones;  and  usually  a  few  straggling  conjunctival  vessels  are 
en  scattered  upon  the  sm-face,  leading  especially  in  the  direction 
:  the  ulcer.  The  sclerotic  vessels  are  also,  in  most  cases,  sufliciently 
volved  to  render  them  visible  just  beyond  the  margins  of  the  cornea. 
fl  the  inflammation  progresses,  the  deposits  of  lymph  between  the 
yere  of  the  cornea  increase,  and  vision  becomes  greatly  obscured.  In 
cceptioual  cases  the  cornea  is  completely  perforated  by  the  ulceration ; 
•  pus  is  formed  between  its  laminae,  and  extravasated  into  the 
iterior  chamber,  or  perhaps  upon  the  outer  surface.  Very  chronic 
Jratitis  usually  results  in  increased  convexity  or  actual  conicity  of  the 
nuea. 

Treatment. — In  the  vast  majority  of  these  cases  the  patients  require 
tucs  and  nutrients.  As  local  applications,  weak  solutions  of  sulphate 
zinc  are  generally  useful — one  to  three  grains  to  the  ounce.  None 
the  salts  of  lead  should  be  employed  here,  or  in  any  case  attended 
th  ulceration  over  the  cornea,  since  they  are  apt  to  leave  a  permanent 
an. 

Opaoity  of  the  Cornea.  Syn.,  Cornea  Opaoa,  R.  O. — Nebula^  is 
3  term  applied  to  a  diffuse  and  moderate  opacity  of  the  eye,  conse- 
ent,  generally,  upon  inflammation  of  the  conjunctiva  or  cornea,  and 
e  to  fibrinous  deposits.  It  disappears  in  most  cases  slowly,  after  the 
mplete  subsidence  of  tlie  inflammation.  When  the  opacity  from  the 
me  cause  is  more  considerable  it  is  termed  albugo.  This  latter  is 
)re  apt  to  be  permanent;  but  time  and  the  judicious  use  of  stimulat/- 
?  coUyria  will  sometimes  effect  a  cure.  Leucoma^  is  a  corneal  and 
'ijunctival  cicatrix,  the  result  of  a  loss  of  substance,  and  is  not  ame- 
bic to  treatment,  although  the  limits  of  the  opacity  may  become  nar- 
ked by  the  lapse  of  time. 

Irons  Senilis,  R.  O. — As  age  ad\  ances,  the  outer  circumference  of 
cornea  usually  ])ecomes  opaque,  in  consequence  of  a  fatty  degen- 
tion  of  the  corneal  tissue ;  but  this  condition  has  no  special  signifl- 
ice  as  indicating  a  similar  degeneration  of  the  heart,  as  some  have 
jgined.  It  seldom  progresses  so  as  to  interfere  with  vision,  and 
nands  no  treatment.     Occasionally,  the  arcus  senilis  is  seen  in  yonn^ 
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pereoiis,  just  as  tlic  liair  ia  now  and  tiieu  uliserve*!  to  Ix.'coiiie  white  in 
early  life. 

Conical  Cornea.  Syn.,  Cornea  Acuminata,  r.  o.  ;  Keratooontu. 
— A«  a  sequela  i>f  i;lm)iii(;  keratitis,  but  quite  as  often  wluillj-  inde- 
pendent of  any  form  of  iiifliinniiatory  affection,  the  cornoa  occajsioiiallv 
Hiisiinies  a  conical  form.  In  most  of  tliese  cxaiu].>les  the  jtaiiem^  lu* 
voiing  and  aaiEinie,  or  below  the  standard  of  comjilete  Iiealth.  Tbe 
chan"e  in  fonn  is  usually  very  gradual,  and  is  coincident,  soiuetiioes, 
with  a  losfl  of  its  iiatni-al  transitai-cncy,  and  with  a  diuiinutiuu  in  tliitk- 
netw.  The  ojtaeity,  when  present,  commencing  at  tjic  margins,  graJnillv 
spreadfi  like  a  thin  veil  over  the  entire  snrface;  the  ci>raea  bauniei 
especially  thin  at  its  ccnti-e,  bnt  it  seldom  gives  way  com|)ietely;  the 
iris  is  treinulons  and  nnnsually  dilated.  This  malady  generally  uppean 
in  botli  eyes,  either  simnltancoiisly  or  consecntively. 

Treatment. — In  addition  to  constitutional  treatment,  which  muH 
be  tonic  and  nutritions,  the  patient  should  not  be  permitted  t<)  oveititl; 
his  eyes.  Concave  glasses  afford  relief  to  vision  when  the  i«iiiiciJjii 
moderate,  and  in  the  later  stages  vision  may  be  improved  by  the  nseuf 
disks  of  linffaUi  horn,  jwrforated  by  narrow  slits,  by  which,  virtiiallv,  the 
size  of  the  pupil  is  diminished.  Bowman  suggested  fixing  the  )nipiliiid 
diiniuisliing  its  size,  by  perforating  the  cornea  and  securing  anterior  syne- 
chia ;  but  this  operation  has  lately  fallen  into  disfavor,  in  coDsequence 
of  the  frequency  with  which  iridocyclitis  lias  resulted  ;  and  ophlhalmu- 
logists  are  just  now  ex]>erimentnig  with  a  method  pnii>osed  by  Gntk. 
The  aj^ex  of  the  cuniea  is  carefully  sliced  off,  and  the  resulting  ulcer  is 
titucheti  occasionally  with  nitrate  of  silver  in  substance.  iVfter»tiiiK 
the  nicer  is  i)ermitted  to  heal,  when  the  ci  miea  flattens,  leaving  a  8iii»il 
central  opacity,  Sntweqiifut- 
'■'**  *^-  ly  more  wwriplete  vision  it  re- 

stored by  iridectomy  iffrfiirui- 
ed  at  the  margin  of  the  vumei' 
If  the  protmsion  secu»  •" 
threaten  a  rupture,  the  teiKi"' 
may  l>c  relieved  teni[)imril5 
by  jHincturing  with  acatirw' 
ncc<lle  at  s<ime  jKiint  nf  ^* 
margin  of  the  cornea. 

Staphyloma  Come*. 
Syn.,  Uva  Comes,  r.  0.—'" 
ooiisequen(t('  of  (winiilett'  l*'"^ 
foration  of  the  cornea  fr"" 
ulceration,  and  the  suhseqif"' 
escape  of  the  aqueous  liiiic"''' 
the  iris  may  fall  f orwanls. "i''- 
ling  itself  to  the  margins  of  the  miening,  repair  the  cornel 
id  (irevfut  the  further  cscajH?  of  the  intraocular  tluiils.   ^*'' 
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will  now  occur  upon  tlie  outer  Burface  uf  the  exposed  iris,  con- 
;  a  tolerably  deiiBe  uicatricial  tissue,  but  not  snftieiontly  finn 
lit  pnitrusiiiii  ill  coneequeiice  of  the  pressure  of  the  ttuids,  aided 
ustioii  of  the  ocular  luuscles.  There  will  result  a  BOinewlmt 
r  pi\>triisioii,  of  a  bluieh  color,  called  staphylouia,  from  its  sup- 
■Beinblance  to  a  buiicli  of  grapes. 

anient. — When  a  staplijloiua  attains  such  size  as  to  interfere 
}  luoveiuent  of  tho  lids  it  must  be  excised,  S(nnetiinea  with  a 
of  t!»e  sound  coi'iiea.  The  wound  in  the  cornea  subsequently 
ud,  if  tho  lenn  and  vititoiis  humor  have  iKit  been  disturbed,  a 
hJ  stump  is  left  for  the  support  of  an  artificial  eye. 

ma  Sclerotica^.    Bjm.,  Vv»  SclarotJon,  R.  O.     Solwo-choroldol  Btaphy- 


I  the  anterior  portion  of  the  sclerotic  coat  is  the  seat  of  this 
1,  it  is  recognizeil  hy  one  or  more  protrusions  a  little  beyond 
ar  margins  of  tlie  cornea,  of  a  bluish-black  color,  resembling 
cases  melanotic  tuniora,  hut  easily  distinguif^hed  by  their  reced- 
ier  pi-essui^'.  The  color  is  due  to  tlie  pigment  of  the  choroid 
■V  IkkIv,  which  becomes  visible  through  the  attenuated  walls  of 
ica  scleroticH. 

I  such  proti-usions  prevent  the  closure  of  the  lids  it  may  becomo 
rv  to  remove  tlie 

..,  Fte.  888. 

coniea,    with    a 

tirtion  of  the  tu- 
lerotica,  Mr. 
It.  in  ijerforining 
enition,  intnidu- 
■  or  five  hutures, 
teri<r  to  tlic  nh 
ion,  1m  trani-hx 
e\c  fiom  uho\t, 
irdfl  before  pra( 
\<isi<<ii  111  order 
tbe  pnimpt  clo- 
the wound  he 
lid,  in  some  niea- 
le  danger  of  an 
of  thu  lens  and 
humor. 

e  been  ablu  to 
iporary  relief  in 
tea  by  occasiousd 

Excision  of  the  o'c  may  lie  require<!:  but  this  alternative 
be  avoided  if  po^riiMi',  on  uwount  of  the  inadequate  support 
n  empty  socket  gives  to  sin  artificial  eye. 


■«  Opimti™  for  Buplijlc 


556  DISEASES   OF   THE   IKIS. 

Becent  investigations  with  the  aid  of  the  ophthalmoscope  haveshowA 
that  sclerotic  staphyloma  is  not  unfrequent  in  the  i*egion  of  the  optk 
nerve,  and  tliat  it  is  a  frequent  accompaniment  of  myopia. 

Occasionally,  also,  we  meet  with  examples  of  a  pretty  general  difr 
tention  and  attenuation  of  the  sclerotic  coat,  but  which  condition  is  not 
incompatible  with  a  tolerably  fair  amount  of  vision.  I  have  seen  thia 
"  total  staphyloma  "  continuing  many  years  in  both  eyes  without  much 
loss  of  sight. 

Total  staphyloma  is  incurable,  if  we  understand  by  a  cure,  a  restora 
tion  of  the  eye  to  its  normal  size  and  form ;  and  there  is  nothing  but 
improvement  of  the  general  health  which  is  able  to  delay  or  to  amrf 
ito  further  progress. 

DiMases  of  the  Irli. 

Inflammation  of  the  Iris.  Syn.,  Iritis,  R.  o. — Inflammation  of  the 
iris  may  be  recognized  by  the  sluggishness  and  irregular  contraction 
of  the  pupil;  by  the  dull, lack-lustre  appearance  of  tlie  iris,  and bj 
certain  changes  in  color ;  occasionally  a  single  vessel  may  be  seen,  or 
minute  points  of  lymph  upon  its  surface,  and  especially  on  its  free 
margin ;  by  the  pericorneal  zone  of  vascularity,  the  sclerotic  and 
ciliary  arteries  being  congested  and  presenting,  to  the  naked  eye,  an 
appearance  as  if  the  sclerotic  were  pencilled  with  a  delicate  lake  or  roefr 
colored  paint ;  but  under  the  glass  this  color  is  seen  to  be  due  to  the 
small,  straight,  converging  arteries  of  the  tunica  sclerotica,  over  which 
the  darker,  larger,  and  more  tortuous  vessels  of  the  conjunctiva  may  be 
distinctly  seen.  There  is  also,  usually,  deep,  tensive  pain,  moderate 
photophobia,  and  lachrymation,  with  impaired  sight. 

Various  forms  of  iritis  have  been  mentioned  by  writers,  such  as 
serous  and  parenchymatous,  a  classification  based  upon  the  structure 
involved ;  also  idiopathic,  traumatic,  strumous,  syphilitic  and  rheuma- 
tic. 

A  very  large  proportion  of  cases  of  iritis  terminate  spontaneously, 
or,  under  suitable  hygienic  management,  in  from  two  to  four  weeks, 
leaving  no  results  except  a  remarkable  tendency  to  relapse.  In  the 
exceptional  cases,  when  the  disease  is  imusually  active,  and  considerable 
eflFusions  of  lymph  have  taken  place,  the  prognosis  is  not  so  favorable; 
the  iris  becoming  permanently  anchylosed  by  adhesion  of  its  muscular 
fibres,  or  by  adhesion  to  the  capsule  of  the  lens,  constituting  synechia 
posterior,  or  l)y  adhesion  of  the  opposing  free  margins,  constituting 
atresia  papillaris. 

Treatment. — Mercury  is  no  longer  considered  essential,  or,  indeed, 
useful  in  this  affection,  except  in  purely  syphilitic  cases ;  and  even  ^ 
these  examples  it  is  by  no  means  certain  that  mercury  is  indispensabWi 
It  is  of  .first  importance,  however,  to  give  attention  to  the  general 
health,  and  to  correct  the  constitutional  dyscrasy  upon  which  the  €0^ 
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the  (liwaise  nuiinlly  depeiKls.  Second,  the  pnpil  mtiet  be  kei>t 
ted,  to  prevent,  as  far  iin  possible,  thtme  disastcm  whieli  have 
iitioned  above  ;is  o<L'asioiial]y  resulting  from  the  effiieioiia  of 
111  oixler  to  acuoiiipliBli  this  latter  inirpoee,  we  ordinarily  em- 
piue,  ill  tlie  proptirtioiis  of  oiiu-eigbtli  of  a  grain  to  tlie  draclim 
I  of  which  a  drop  may  be  placed  between  the  lids  six  to  twelve 
ly.  If  iieeessary,  the  Btreiiytli  of  the  solution  may  be  inc-reased 
If  of  a  {jrain,  or  to  one  grain  to  the  drachm.  To  Dr.  Williams, 
n,  the  profession  In  esjwcially  indebted  for  thiu  simple  and 
i  method  of  treating  iritis.'  In  excei>tionaI  cases,  leec.liea,  ca- 
and  opiateti  may  be  demanded ;  but  the  iodide  of  ^wtastiium, 
and  otlicr  tonics  are  more  (^fteii  indicated. 
tomy.  Syn.,  Iridectomla,  H-  O. — The  o|Teration  of  iridec- 
practiried  for  a  variety  of  letions  and  ocular  disturbances:  as 
uple,  in  cases  of  atresia 
5,  or  oc<:lii8ion  of  the  ]>u- 
e<l  also  synezisis  pnpillie, 
yoeis — a  partial  closure  of 
;  in  glaucoma  and  stapliy- 
L  opacities  of  the  cornea ; 
al  oi>acities  of  the  lens 
i  (^[tstde ;  in  dialtfcatioiis 
ens,  etc.,  etc.;  but  most 
dectoniy  is  practised  for 
of  complete  occlusion  of 
1. 

ethod  of  operating  recoin- 
by  Heer  continnes  to  Ije 
as  the  most  simple,  safe, 
furnisliing  the  best  aver- 
Its.  IJeer's  operation  is  as  follows:— An  opening  is  made 
the  cornea— in  most  cii«es  near  its  outer  niai^'in,  or  through 
a  sclerotica  in  front  of  the  iris— of  two  or  three  lines  in  length, 
and,  if  the  iris  does  not  escape  sponta- 
neously with  the  aqneuus  humor,  a  del- 
icate pair  of  forceps  or  an  iris  hook  is 
intriKluced,  the  iris  seized,  brought  out, 
and  excised  by  scissors,. 

Ill  some  cases  of  complete  occluBion 

of  the  pnpil,  and  esi>ecially  when  there 

is  riu  lend  in  situ,  a  \-ery  satisfactor}-  re- 

iiroogh  the scimrt-a.  w,-ii».      ""''^  '"".''"  ''*^  obtained  hv  siiiiply  dividing 

tlic  i;onverging  muscular  fibres  of  the 

cataract  needle  or  narrow  iris-knife.     If  the  wound  in  the  iris 


Irldertomy  throniih 


'  Di»«ua  of  (/(«  Esc,  by  Heury  W,  WiUiama,  Boston,  Maaa., 
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Fig.  291. 


Iiidoctomy  by  Inci 
idon. 


Fig.  202. 


Canula  Forcvpa.     WcUb. 


does  not  open  sufficiently,  it  may  be  enlarged  by  eveizingits  margin  with 

a  Tyrrell's  licx>k,  drawing  it  out  of  the  conieal  wound 
and  excising  a  i)ortion. 

Iridodesis.  Syn.,  Iridesis. — Displacement  or  elonga 
tion  of  the  pupil,  in  one  direction  or  another,  is  (X'cagiuii 
ally  substituted  for  iridectomy  in  cases  of  coincal 
cornea,  partial  opacity  oi  the  cornea  or  lens,  displace- 
ment of  the  lens,  and  congeiutal  cataract.  In  order 
that  it  may  be  aj>plical>le,  the  pupillary  mai-ijin  must 
not  be  adherent,  or  its  adhesions  must  first  be  bn>keiiup. 
The  operation  of  iridesis  is  made  by  intnKiucing  a  narn>w  knife 
through  the  cornea,  seizing  the  iris  with  a  hcK)k,  or  the  canula  ftirceps, 

withdrawing  it  thnmirbtlie 
external  wound,  and  stran 
gulating  it  with  a  ligutnre. 
Iridenkleisis  differs  fnun 
iridesis  onlv  in  that  the  in 
cision  is  made  thn>Ui:b  the 
8clei*oticA  instead  of  theeur- 
nea,  and  in  that  n<>  ligature 
is  employed  for  the  strangulation  of  the  iris ;  the  surgeon  trusthigtotlie 
smallness  of  the  orifice,  and  the  adjustment  of  the  protruding  iris,  to 
insure  its  retention  and  strangulation. 

Corelysis. — Detachment  of  the  j)U]>illary  margin  of  the  iris  from 
the  anterior  capsule  of  the  lens  is  also,  in  some  cases,  a  proper  suktitute 
for  iridectomy.  Tlie  pupil  being  already  well  under  the  influence  of 
atropine,  or  of  some  other  mydriatic,  an  incision  is  made  in  the  comet 
with  a  narrow  knife  or  cataract  needle,  through  which  a  small  spatula 
hook  is  at  once  introduced,  carried  beneath  the  iris,  and  the  adhesion 
gently  broken.  Or,  with  greater  assurance  of  success,  and  more  safely* 
perhaps,  we  may  substitute  the  operation  of  Passavant,  which  consist* 
in  seizing  and  detaching  the  iris  with  a  fine  pair  of  forceps. 

Iridodialysis.— The  formation  of  an  artificial  pupil,  by  detachment 
of  the  iris  at  its  (miliary  margin,  is  especially  adapted  to  examples  of  ge^v 
eitil  opacity  of  the   cornea,  l>ut   in   whi(jli  a  small   |X)rtion  near  th* 
ciliary  margin  remains  transparent.     The  incision  is  made  through  tb® 
opaque  cornea,  but  near  that  portion  which  is  transparent;  withalw^^'^ 
or  pair  of  fon^yps  the  iris  is  then  detached  at  its  ciliary  margin,  dra^*^ 
out  and  cut  off. 


Diaeases  of  the  Choroid. 


Inflammation  of  the  Choroid.  Syn.,  Choroiditis,  R.  O.— InflaT^ 
mation  of  the  choroid  coat,  resulting  in  serous,  pigmentary,  and  phtft  ^ 
exudations,  es])ecially  between  this  membrane  and  the  retina,  can  t^ 
detected  only  hy  the  ophthahnoscope.    It  is  believed  that  congestions  ai>^ 
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tnfiammatioiia  of  tliia  membraue  cause  many  aeriouB  intra-ocular  leeiono. 
^Cfae  whole  subject  is,  however,  too  little  imderstood  at  the  [ireaeot  iiu> 
^Hfatt  U}  authorize  ite  further  coiiei deration  in  a  general  troatiee. 
^^■tpoplexia  Choioidea,  R.  c— Effusion  of  blood  from  tlie  choroidal 
^^^els  occurs  in  consequence  of  sudden  lesion,  the  extravadatJon  appear- 
ing betwwii  the  choroid  and  retina,  and  separating  these  two  uietn- 
bnuit^  to  a  greater  or  Iras  exteiit.  Its  existence  is  determined  by  tho 
t^bthalmoscope.  When  the  quantity  of  blood  effused  is  email  it  may  b  ■ 
s«.beorbed  and  vision  completely  restored. 

The  treatment  demautis  rest,  and  such  general  ineasiu-es  aa  the  con 
^ititHi  of  the  system  may  indicsite. 


^^aflai 


DUeaies  of  the  Retina, 


flammatlon  of  the  Retina.  Syn^  Infiammatlo  Retlnee,  h.  o. 
Retinitis. — Acute,  uncomjilicated,  idiojiathic  retinitis  is  exceedingly 
rare ;  siuee  the  introduction  of  tlie  ophthalmuecope,  liowever,  it  is  pretty 
often  recognized  in  a  passive  fonn,  accompanied  with  exudations.  In- 
tuleraoce  of  light  is  often  a  prominent  subjective  symptom  of  thi« 
affection,  but  its  absence  or  presence  is  by  no  means  diagnostic. 

Rest  and  oechision  of  liglit  are  tlie  most  important  therapeutic  me* 
Miree;  to  which  may  properly  be  added,  in  some  cases,  low  diet,  cathar- 
lica,  capping,  and  btood-letliug. 

Apoplexia  ReUnte. — -Ajujilexy  of  the  retina  is  of  rare  occurrence. 
Tlic  prognosis  will  vary  according  to  the  extent  of  tlie  estravasations, 
auid  according  sa  it  is  dependent  upon  ])ermanent  lesions  of  the  heart  or 
W  other  organs.  The  most  unfavoi-able  cases  are  tliose  in  which  the 
'^•xtravasations  are  scattered  in  small  ma:iiscs  over  tlie  entire  surface  of 
the  retina,  as  in  certain  examples  of  cerebral  affections.  This  condition 
lias  been  termed  retlnifU  ap^phixia, 
*■  In  Bright'a  disease  of  the  kidneys,  similar  disseniinated  extra vasatiojia 
are  often  seen  in  connection  with  a  nidiated,  whitish  appearance  of  tlie 
retina,  indicating  the  progress  of  certain  morbid  changes  in  its  structure. 
These  appi-'araiiccH  have  al.to  been  observed  in  tlie  retina  of  persona  la- 
boring under  secondary  and  tertiary  sj-philis. 

Amaurosis,  R.O.|  Syn.,  Gutta  Serena. — The  term  amaurosis  has 
lieen  usually  cmjiloyed  to  indicate  loss  of  vision,  due  to  certain  morbid 
conditions  of  the  retina,  optic  nerve,  or  brain.  Stellwag  restricts  the 
nue  of  the  term  to  that  total  loss  of  vision  in  which  light  cannot  be 
distinguished  from  darkness ;  and  Wells  suggests  that  it  would  be  Iietter 
to  confine  it  to  primary  atrophy  and  degeneration  of  the  optic  nerve. 
All  other  forms  and  degi-ees  of  impaired  visiun,  depending  upon  dis- 
turbance of  the  optic  neriotis  apparatus,  will  then  be  designated 
ambtyapia.  The  advance  of  ophthalmic  surgery,  no  doubt,  demands 
precision  in  the  nse  of  terms,  but  inasmuch  as  both  of  tliese  terms  ex- 
pren  a  symptom  and  not  a  jiathological  condition,  uotliing  is  gained  bv 


560  GLAUCOMA. 

the  substitutioD.  It  is  just  as  exact  to  speak  of  partial  and  complete 
amaurosis  as  to  indicate  these  degrees  by  the  terms  amblyopia  and 
amaurosis.  Moreover,  if  "  amaurosis  "  is  hereafter  to  imply  a  specific 
pathological  condition,  it  is  certain  this  condition  must  exist  in  varying 
degrees,  and  it  is  inconsistent  with  the  usual  plan  of  nomenclature  to 
change  the  name  where  the  character  of  the  lesions  remains  the  same. 

Amaurosis  may  be  caused  bj  tlie  retrogressive  changes  in  the  nervous 
apparatus  incident  to  age,  by  tumors  and  other  lesions  of  the  bi-ain*  bj 
congestion  of  the  retinal  vessels,  embolism  of  the  central  artery  of  the 
retina,  extravasations  of  blood  upon  the  optic  nerve,  inflanmiiatorj  effu- 
sions ;  by  anaemia,  by  pregnancy,  Bright's  disease,  tobacco,  opium,  and 
various  forms  of  blood-poisoning.  There  are  many  other  causes  which 
are  known  to  produce  amaurosis,  either  directly,  or  as  the  results  of 
sympathy  with  remote  organs. 

The  amaurosis  of  old  age,  which  is  the  most  characteristic  form, 
usually  commences  with  slight  obscurity  of  vision,  and  the  appearance 
of  floating  motes — imtscw  volitantes ;  and  when  it  is  nearly  or  quite 
complete  the  retina  is  insensible  to  light ;  the  lids  are  usually  wide 
open  or  staring,  and  the  eyes  have  a  vacant,  wandering  expression. 

Treatment. — The  causes  of  amaurosis  are  so  numerous  and  opposite 
in  their  characters,  that  it  is  impossible  to  indicate  the  appropriate 
treatment  further  than  to  say,  that,  the  cause  being  ascertained,  it  shoold, 
if  possible,  be  removed.  If  the  amaurosis  depends  upon  congeetionB 
which  are  still  present,  measures  must  be  adopted  to  unload  the  veaeeb; 
if  upon  ansemia,  nutrients  and  tonics  are  required. 

It  may  be  observed,  however,  that,  whatever  may  have  been  the  cauie, 
its  removal  does  not  always,  nor  even  generally,  restore  the  vienal 
function ;  certain  organic  changes  having  resulted  from  simple  disoee, 
or  fi'om  the  immediate  operation  of  the  primary  cause,  which  disable 
the  apparatus  permanently,  in  a  large  majority  of  cases.  To  overoonw 
these  later  and  secondary  conditions,  electricity,  strychnine,  and  ether* 
remedies  of  this  class,  can  alone  offer  any  hope  of  success. 

Olauooma,  R.  O. 

According  to  Donders,  glaucoma  may  be  properly  divided  into  two 
varieties,  namely,  gla/ucoma  avraplex^  and  glaucorna  cum  ophthaltnuk 

Glaucoma  Simplex  is  more  common  in  women  than  in  men,  ana 
occurs  generally  after  the  foitieth  year  of  life.  Among  tlie  earliest 
symptoms  are  presbyopia,  dimness  of  vision,  an  iridesctent  halo  seen 
about  the  light  of  a  candle,  and  a  sluggish  pupil.  Increased  tensions 
the  eyeball  is  an  early  symptom,  but  it  is  apt  to  escape  notice  until  a 
later  period,  when,  to  slight  pressure  with  the  finger,  the  ball  fW* 
remarkably  tense  and  hard.  In  confirmed  glaucoma  simplex  there  M 
also  limitation  of  the  fielii  of  vision  and  deficiency  in  direct  viak)0- 
The  characten'stic  intra-o<iular  signs  are  excavation  of  the  optic  nervo 
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d  abnormal  polsation  of  the  retinal  vessels,  or  a  pulsation  exaggerated 
'  dight  pressure  upon  the  ball. 

Glaucoma  otun  Ophthalmia,  or  the  inflammatory  form,  may  be 
iUte  or  chronic.  Each  is  characterized  by  more  or  less  vascularity  of 
le  ciliary  region,  r^v  the  presence  of  the  pericorneal  pink  zone ;  by  a 
ipbid  greenish  or  smoky  appearance  of  the  pupil,  not  unlike  that 
hich  is  presented  in  senile' cataract,  and  for  which,  indeed,  it  may  be 
tfily  mistaken.  There  are  present,  also,  the  other  phenomena  belong- 
ig  to  simple  glaucoma,  already  enumerated.  Tension  of  the  ball, 
owever,  and  abnormal  pulsation  of  the  retinal  arteries,  constitute  here, 
B  in  all  other  cases,  the  chief  pathognomonic  symptoms :  conditions 
rhicb  seem  to  be  due  to  increased  intra-ocular  secretion,  and  to  coinci- 
ent  hardening  of  the  tunica  sclerotica. 

Glaucoma  in  either  form,  unless  arrested  by  early  and  appropriate 
reatment,  almost  inevitably  results  in  complete  loss  of  sight.  The  lens 
nd  its  capsule  frequently  become  opaque ;  the  vitreous  humor  diffluent ; 
be  iris  atrophied ;  the  optic  nerve  excavated,  shrunken,  and  paralyzed ; 
lie  retinal  veins  varicose,  and,  in  short,  a  general  disorganization  of  the 
aterior  structures  of  the  eye  sooner  or  later  results. 

IVeatment. — The  treatment  of  this  malady  consists  in  the  adoption 
f  appropriate  measures  to  impi'ove  the  general  health,  which  is  in  most 
teee  impaired,  in  absolute  rest  for  the  eyes,  and  in  the  operation  of 
idectoniy.  Indeed,  I  may  say  that,  in  the  opinion  of  some  excellent 
)eciaU8t8  and  surgeons,  the  treatment  is  reduced  to  the  operation  of 
idectomy  alone.  This  operation,  first  practised  for  the  relief  of  glau- 
'ina  by  Von  Graefe,  in  1856,  has  now  been  made  a  great  number  of 
Bes  and  with  a  remarkable  degree  of  success. 

Kevertheless,  the  operation  seems  to  be  wholly  empirical,  since 
ither  Von  Graefe,  nor  any  of  his  followers,  have  as  yet  been  able  to 
mish  any  satisfactory  reasons  for  its  success.  Dr.  Noyes,  of  tliis  city, 
s  written  a  very  instructive  paper  in  defence  of  its  claims,  and  re- 
rted  a  number  of  successful  examples  from  his  own  experience.* 
The  mode  of  operation,  by  incision  through  the  sclerotica,  has  been 
eady  described  in  the  section  on  iridectomy. 

Cataract.    ByiLj  Sufiualo,  R.  O, 

i  cataract  is  an  opacity  of  the  crystalline  lens,  of  its  capsule,  or  of 

h. 

Che  etiology  of  cataract  remains  in  a  great  measure  undetermined. 

s  probable,  however,  that  the  immediate  causes  of  lenticular  opacity 
certain  changes  in  the  quantity  and  quality  of  the  fluid  elements  of 
lens,  as  a  result  of  eudosmosis  and  exosmosis.     The  lens  has  no 

Glaucoma,  by  Henry  D.  Noyes,  M.D.,  Prol  of  Ophthalmology  in  BeUevue  Hospital 
L  Col. ;  Surgeon  to  New  York  Eye  and  Ear  Infirmary.     Trans,  N.  T.  State  Med,  800,  ^ 
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blood-vessels,  but,  being  suspended  in  fluids,  it  is  nourished  by  imbiliidoQ 
In  youth,  when  the  proportion  of  fluids  is  greatest,  endosransis  may 
exceed  exosmosis,  and  a  soft  cataract  will  be  the  result  In  advanced 
life  the  opposite  condition  obtains,  and  exosmosis  may  exceed  endi* 
mosis,  resulting  in  the  formation  of  a  liard  cataract.  The  opacity  is 
then,  in  either  case,  due  chiefly  to  the  lack  of  homogeneity  in  the  struc 
ture  of  the  lens,  for  the  microscope  shows  no  change  of  structure  untfl 
long  after  the  cataract  has  been  completely  developed.  The  changei 
which  then  occur  are  the  results  of  degeneration  and  disintegration,  or 
of  solution,  the  solids  which  remain  after  the  maturation  of  hard  catft 
ract  being  albuminous,  fatty,  cretaceous  or  osseous ;  while  the  fluid  aud 
cystic  cataracts  are  the  result  of  solution  of  the  connective  and  othei 
intra-capsular  tissues.  Dr.  Knapp  supposes,  moreover,  that  the  fre- 
quency of  soft  cataract  in  connection  with  diabetes  mellitus,  is  to  be 
attributed  to  the  loss  of  sugar  and  the  consequent  resorption  of  water 
by  the  lens. 

Ijenticular  Cataract. — Opacity  of  the  lens  occurs  most  freqnentlv 
after  the  middle  period  of  life.  It  is  sometimes  congenital^  and  it  maj 
occur  at  any  period,  especially  from  traumatic  injury.  When  one  lea 
has  become  cataractous,  the  opposite  lens,  usually,  very  soon  beoomes 
opaque  also.  In  most  cases  of  lenticular  cataract,  the  capsule  is  not 
involved.  The  color,  consistence,  and  size  of  the  cataract  vary  in  differ 
ent  cases.     They  are,  accordingly,  diWded  into  hai-d,  soft,  and  fluid. 

Hard,  or  Nuclear  Cataract,  is  seen  most  often  in  advanced  life. 
The  yellow  opacity  commences  in  the  nucleus  of  the  lens,  and  extends 
^adually  towards  the  periphery ;  at  the  same  time,  however,  the  cortical 
portions  are  assuming  a  whitish  opacity.  Its  color  is  generally  a  dark 
ash,  inclining  to  yellow  or  amber ;  sometimes  it  has  a  mahogany  color. 
The  slight  amber  tinge  seen  in  the  centre  of  the  lens  of  most  old  pe^ 
sons,  unaccompanied  with  impairment  of  vision,  must  not,  however,  be 
mistaken  for  cataract. 

Soft  Cataract,  called  also  cortical,  commences  in  the  cortical  layen 
of  the  lens,  and  the  opacity  extends,  generally,  by  converging  lin« 
towards  the  centre,  gradually  diffusing  itself  at  the  same  time  through- 
out the  whole  structure.  Its  color  is  usually  grayish  white,  sometimei 
with  a  tint  of  yellow  in  the  centre.  It  may  present  a  pearly,  or  ao 
incgularly  opaque  appearance. 

Fluid  Cataract,  which  has  been  placed  by  recent  writers  in  thewnie 
class  with  soft  cataract  by  the  application  of  the  common  term  **  corti- 
cal," commences  also  in  most  cases  in  the  cortical  layers,  the  interior 
undergoing  a  subsequent  degeneration,  liquefaction,  and  coneequent 
opacity.  This  variety  obtains  especially  in  congenital  and  infsnul* 
cataract.  In  many  cases  of  congenital  cataract,  however,  the  o^^ 
commences  between  the  nucleus  and  the  cortical  layers,  and  this  fts^ 
has  been  named  lamellar^  or  zonular  ;  for  a  time,  longer  or  shorter,  tW 
outer  portions  remain  transparent,  affording,  occasionally,  an  opiHJittt' 
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o  the  surgeon  of  improving  vision  by  substituting  iridectomy,  or 
jrmation  of  a  lateral  pupil,  for  the  removal  of  the  cataract.  Old 
icts  are  also,  sometimes,  fluid ;  but  they  seldom  present,  before 
val,  tlie  milky  color  belonging  to  congenital  fluid  cataracts,  nor 
the  liquefaction  extend  usually  to  the  central  portions, 
iien  the  nucleus  floats  in  a  softened  senile  cataract,  or  rests  at  the 
in  of  the  capsule,  it  constitutes  that  variety  formerly  known  as  the 
B^agnian  cataract.  When  a  cataract  of  this  variety  is  removed  and 
ed,  the  fluid  portion  is  seen  to  possess  a  milky  color,  the  original 
T  color  having  depended  solely  upon  the  presence  of  the  nucleus. 
Dally,  in  both  old  senile  cataracts  and  in  congenital  cataracts,  the 
elements  may  bo  so  absorbed  that  the  cataract  appears  shrivelled 
lat;  while  otlier  elements  undergo  a  fatty  or  chalky  degeneration, 
idhere  to  the  inner  surface  of  the  capsule,  where  they  may  remain 
the  lens  is  removed.  This  form  is  described  in  most  treatises  as 
iliculose  or  chalky  aip%ulo-lenticula/r  cataract. 
agnosis  of  Cataract. — The  existence  of  a  mature,  or  complete  cat- 
,  is  in  general  easily  recognized  by  the  luiaided  eye ;  but  immature 
acts  are  sometimes  diflicult  to  diagnosticate.  The  usual  signs  are 
ire  vision,  the  obscurity  being  increased  in  certain  cases  of  central 
act,  when  the  pupil  is  made  to  contract  under  the  influence  of  a 
g  light;  so  that  the  patient  sees  best  in  a  cloudy  day,  or  in  the 
^ht,  and  he  walks  habitually  with  his  brows  drooped,  or  with  his 
shaded  by  the  hand.  Under  these  circumstances  dilatation  of  the 
I,  by  the  employment  of  mydriatics,  improves  \dsion ;  an  expedient 
lich  empirics  often  resort,  to  persuade  these  patients  that  the  cata- 
is  being  removed.  The  pupil  is  sluggish,  or  does  not  contract  so 
as  the  pupil  of  the  sound  eye. 

16  condition  of  the  lens  can  be  more  fully  determined  by  dilating 
)upil  thoroughly  before  examination,  and  by  the  aid  of  a  convex 
If  further  information  is  needed  to  determine  the  precise  char- 
and  situation  of  the  opacity  it  is  obtained  by  the  ophthalmoscope, 
by  oblique  illumination.  Direct  illumination  throws  the  shadows 
le opaque  spots  upon  the  fundus  of  the  eye;  but  by  oblique  illu- 
tion  the  opacities  are  referred  to  their  proper  position  in  the  lens, 
le  aid  of  lateral  light,  also,  we  may  be  able,  in  cortical  cataracts,  to 
've  convex  radii  upon  the  anterior,  and  concave  radii  upon  the 
irior  sui-faces  of  the  lens ;  which  superficial  and  deep  opacities  were 
erly  8U{:»posed  to  indicate  anterior  and  posterior  capsular  cataract^ 
«rhich  Sanson's  famous  catoptric  test  was  supposed  to  verify.  The 
lalmoscope  and  dissections  have  shown  that  these  opacities  almost 
iably  belong  to  the  supei-ficial  layers  of  the  cornea. 
aumatic  Cataract  may  result  fi'om  a  wound  which  has  actually 
trated  the  capsule,  admitting  the  aqueous  humor  to  the  lens ;  in 
h  case  the  lens  soon  becomes  swollen  and  opaque  by  absorj^tion  of 
.uid.     In  many  examples  of  puncture,  or  laceration  of  the  capsule. 
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the  opacity  remains  for  several  months  or  years,  and  then  gradi  <illj  dig 
appears  by  solution  and  absorption  of  the  lens ;  in  other  words,  a  sp(m> 
taneous  removal  of  the  cataract  takes  place. 

There  is  a  second  variety  of  traumatic  cataract,  resulting  generally 
from  concussion  of  the  eyeball ;  in  which  the  suspensory  ligaments  of 
the  lens  are  supposed  to  be  broken,  and  its  nutrition  consequendj 
arrested.  In  these  cases  the  lens  undergoes  a  gradual  atrophy,  and 
opacity  may  be  delayed  many  months  or  even  years. 

The  color  of  traumatic  cataract  is  usually  white,  with  a  tint  of  blue 
or  of  gray.  After  spontaneous  absorption  of  the  lens  the  capsule  i» 
sometimes  found  Opaque,  presenting  a  gauze-like  appearance,  or  it 
may  be  more  densely  and  uniformly  opaque,  or  it  may  undergo  cretar 
ceous  degeneration. 

Capsular  Cataract. — According  to  the  later  researches,  the  capsule 
itself  never  becomes  opaque,  but  the  condition  termed  capsular  cataract 
is  the  result  of  deposits  or  neoplasms  upon  either  the  inner  or  outer 
surface  of  the  capsule.    Miiller  observes  that  the  new  formation  some- 
times very  much  resembles  the  structure  of  the  capsule,  and  at  other 
times  it  is  fibrous.    We  have  already  alluded  to  certain  chalky  d^n- 
erations  of  the  cortical  layers  of  the  cataractous  lens,  which  sometimee 
remain  adherent  to  the  inner  surface  of  the  capsule  after  extraction^ 

in  that  variety  of  cataract  called  "  siliculose." 
In  the  latter  stages  of  irido-choroiditis  the  so-called  capsular  cataract 

is  apt  to  occur  as  a  result  of  proliferation  of  the  intra-capsular  ceUs ; 

the   actual  seat  of  the  opacity  being,  in  this  case  also,  between  the 

capsule  and  the  lens. 

Anterior  Central  Capsular  Cataract  is  the  result  of  central  ulcer- 
ations of  the  cornea,  and  contact  of  the  capsule  with  the  point  of 
ulceration;  or,  as  Mr.  Hutchinson  supposes,  when  it  ensues  upon 
purulent  ophthalmia,  it  is  due  to  disturbed  nutrition.  When  the  cen- 
tral opaque  spot  is  much  elevated  it  is  termed  ^pyramidal  cataract. 

Operations  for  Cataract. — ^No  remedy  except  an  operation  has  yet 
been  discovered  for  cataract.  The  following  rules,  not  universally  ac- 
cepted by  ophthalmologists,  have  hitherto  been  observed  by  myself  in  all 
operations  for  cataract.  First,  no  preparation  is  necessary  or  useful 
when  the  health  of  the  patient  is  perfect ;  second,  operations  may  be 
made  ^Wthout  reference  to  the  season  of  the  year ;  third,  the  earlier  a 
congenital  cataract  is  operated  upon  the  better ;  fourth,  in  all  other 
forms  the  operation  should  not  be  made  until  the  cataract  is  mature ; 
fifth,  one  eye  should  not  be  operated  upon  while  the  opposite  eye  re- 
tains useful  vision. 

To  tlie  fourth  proposition  there  may  be  presented  this  apparent 
exception.  Tlie  opacity  in  some  cases  never  becomes  complete,  since  it 
may  never  extend  beyond  those  intermediate  laminae  in  which  it  was 
originally  found ;  and,  under  these  circumstances,  if  both  eyes  are 
affected,  and  the  use  of  mydriatics  does  not  supply  useful  vision,  the 
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1 18  justifiable,  even  when  in  a  certain  senfic  the  cataract  is  not 

biou  by  Divlaioa.    Syn.,  ,  Discission ;  Absorption ;  Solutio 

a.  o. — Tliis  inethtHj  is  esjieeially  applicahln  t<i  the  varioim  funne 

ct  occHiring  in  childlnxjd,  except  tn  the  silicnUiiie  cataracts. 

opcratiun    may    be     made 

the  cornea,  keratoni/jsia ;  or  '*■  *"'■ 

the    Kclerotica,    «clerotlco- 

hytUonyjein. 

Keratonyxis  is  best  per- 

rith  a  straight,  delicate  stup- 

The  pnpil  liaviug  been  di- 

th  belladuiuia   or  atropine, 

mucnt  is  made  tu  penetrate 

ea   jicrpendiuiilarly   at   the 

f  tlie  lower  and  onter  (|nad- 

e  direction   of   its  jwint  is 

riged,  and  it  is  pnshed  for- 

I  the  iinier  and  iipj>ei'  bor- 

Jie  pnpil ;    tlie    capsule   is 

jy  a  bght  crucial  incision,  KBr«t«ijid«. 

aeedle  id  withdrawn. 

1 ;  Solerotiooayxis  is  especially  suited  to  cases  in  which  opaque 

n[K>n  tlie  capsule  may  render  it  nectessary  to  remove  it  from  the 

siou.  A  sjiear-siiaped  needle,  after  dilatation  of  the  pnpil,  is  iu- 
perpen<li(;idarly  throngh  the  sclemtica,  one  and  a  half  lines 
lieyoiid  the  cornea,  and  one  or  tw<» 
lines  below  the  ecpiator  of  the  eye  ; 
the  ix>int  is  then  carried  inwards  and 
a  little  forwards,  between  the  cap- 
sule and  the  iris,  us  far  as  the  inner 
and  upper  pupillary  margin ;  with 
the  cutting  edge  of  the  needle  the 
capsule  is  divided,  and  the  needle  ia 
withdrawn.  If  necessary,  the  cap- 
sule with  its  broken  leas  may  be  re- 
clined towards  the  vitreous  humor, 
with  the  flat  surface  of  tlie  needle, 
befoi-e  its  withdi-awal. 

jVfter  either  of  the  preceding  op- 
erations the  eyes  shonld  be  closed 
and  tlie  pupil  kqtt  dilated  during 
several    diiys.     Slight    vertigo   and 

ometiines  follow  immediately  the  ojiei-ation,  but  these   soon 

)iitane<  lusly. 

ption  diies  not  always  lake  place  speedily,  unless  the  cataract  is 
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quite  soft,  or  fluid ;  but  after  a  few  days,  and  sometimes  weeks,  a 
gradiialiy  iiicreasiug  dark  sp.t  in  tlie  lene  will  indicate  the  prc^resB  of 
absorption ;  which  pi'ocess  iiiaj'  luit  be  tonijileted,  liowever,  luider 
sevei-al  weeks  oi*  iiioiitlis.  If,  after  the  lapse  of  a  suitable  time — and  I 
jirefer  to  make  this  periwl  uut  less  tliaii  two  or  tlii-ee  moiithe—tlie 
aljsoqitioii  is  not  satit-factt.ry,  tlie  operation  may  be  repeated.  Li  one 
case  I  have  opemted  n\\  times  siiccetiBively ;  and  in  the  end  a  complete 
cure  was  effected.  Snt-h  is  not,  however,  the  usual  result  of  repealtil 
operatioiia  upon  the  same  eye,  since  in  a  large  majority  of  cases  the  sus- 
eeptibility  to  inflammation  steadily  increaises  after  eat'h  operatiou,  and 
in  the  end  it  is  likely  to  pmve  destructi\e. 

Operation  by  Extraction.     Syn.,  Deteaotio  I<entU,  R.  O. 

Linear  Exfraction. — Thin  operation,  not  hitherto  very  much  practised, 
iii,  acconling  to  Stellwag,  esiiecially  indicated,  1st,  in  fluid,  pulpy  and 
pasty,  total  catai-acts;  2d,  when  fragments  of  soft  cataracts  are  press- 
ing iipon  and  disturbing  the  iris  after  a  wound  of  the  capsule ;  3d,  in 
shnmken  cataracts  without  nnclei, 
Fia.  203.  esjiecially  in  silicnlose  cataracts. 

The  pupil  having  been  dilated, 
a    broad,    lance-shaped    knife   is 
e^5^     intixxliiced  throngli  the  outer  tide        1 
of  the  coniea,  one  line  from  the        \ 
scloi-otica ;    the   point   is    prei«e«l 
fonvards  toward  the  inner  caiithti.*- 
in   the  plane  of  the  iris,  until      * 
vertical  incision  is  made  two  lii»-  *~ 
in  length,  and  then  slowly  wit^  ^^" 
di-awn,  while  the  afjiieous  hun^^*-'^ 
escapes,     A  curved  needle  is  w^^^:—''" 
inti'fiduced   and   tlte  capside   i^i^'^^' 
Lin<«r  E.incii..n  hv .lui  "f  D:.vHs Spoon.         wlieu.  if  the  Icns  does  not  jiiese:::^ — ^"* 
itKclf  spontaneously,  sligfit  pi-es^-h — "^ 
nj>ijn  tlie  ojiposite  side  of  the  ball  will  generally  succeed  in  effecting        ''^ 
extrusion. 

In  sinne  casc^  it  will  be  necessary  to  fa<rilitate  the  escape  of  &  [ni"^)',' 
cataract,  liy  making  the  ciinieal  wound  more  patulous  by  pi'essure  in^.""'" 
its  posterior  margiTi  with  a  DaviclV  spiHin.  as  repi-esented  in  the  wc^^il- 
I'ut.  Finally,  if  these  measures  fail,  the  lids  must  be  closed  and  '■be 
aijueous  hinnor  atl-nvcd  to  accmnidute.  and  then  slight  n.rtarv  press-  tir^ 
made  upon  the  ujipcr  licl  with  the  bull  of  the  finger.  If  the  ciiiisid*:^'  i* 
opaque,  or  shrivcilcd  and  tongh,  it  must  be  i-emoved  by  the  sharj)  hux-*"^' 
or  iris  foi-ceps. 

Fhp  Ei-fr.irfimK—Vhi-,  extraction  is  especially  suited  for  la^-'"'^ 
cataracts,  including  all  <.f  rli'ise  in  which  the  nu<-]euH  i-enialns  har»-"""f' 
although  the  cortical  portions  may  have  suftencd.     This  descripticn*  ^  '* 
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ill  be  observed,  applies  to  nearly  all  senile  cataracts,  and  to  a  few 
iceptional  examples  of  cataract  in  middle  and  early  life.  The  iiistru- 
ents  reqiiii-ed  ai-e  a  Beer's  cataract-knife,  a  pricker,  or  Graefe's  cysto- 


Fig.  296. 


Graefe's  CyBiotome. 


Fig.  297. 


Fig.  208. 


Pricker  and  Curette 


Probc-iwinted  Jvuife. 


Pig.  299. 


=*^ 


Hook. 


»me  for  dividing  the  capsule,  an  iris  hook,  mouse-tooth  forceps,  a 
)a\iel'8  pp(K)n,  st^'ssijrs,  and  a  probe-pointed  knife.  There  are  two 
principal  modes  of  flap  extraction  now  practised.  In  one,  the  flap  is 
aade  fn)m  the  lower  section  of  the  cornea ;  in  the  other,  from  the 
ipl^er  section. 

The  o})emtion  by  the  lower  section  is  made  as  follows: — In  case 
l^e  operation  is  to  be  made  upon  the  left  eye;  the  patient  being 
Pated  or  i*eclining,  as  the  surgeon  may  elect,  an  assistant  elevates 
'itb  his  fingers  the  upper  lid  without  pressing  upon  the  I)all,  while 
ke^urgeon  depresses  the  lower  lid  with  the  Angers  of  his  left  hand ; 
nd  resting  his  right  hand,  which  holds  the  knife,  upon  the  malar 
^ne,  the  ]M)int  is  entered  peq)endicularly  to  the  cornea,  a  little  below 
^6  ecjuator,  and  close  to  the  sclerotic  margin;  the  moment  the  point 
^  penetrated,  the  direction  of  the  blade  is  changed  to  the  plane  of 
'6  irirt,  and  it  is  carried  steadily  inwards  to  the  opposite  point  of  the 
'Hiea,  which  is  transfixed,  and  the  point  pushed  inwards  toward  the 
*^,  until  the  section  of  the  flap  is  nearly  completed  ;  the  remaining 
*^tion  of  the  flap  being  severed  by  a  slight  sawing  motion,  without 
"Assure. 

As  the  patient  is  dis{M)sed  always  to  turn  the  eye  inwards  the  moment 

is  touched  with  the  knife,  it  is  well  to  direct  him  to  incline  the  axis 

little  outwanls.     If,  through  inability  on  the  part  of  the  patient  to 

^Xitn>l  the  ball,  or  fn>m  lack  of  skill  on  the  i)art  of  the  surgeon,  the 

^ife  cannot  be  made  to  enter  and  fix  the  eye  before  the  inward  rotation 
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takes  [ilticc,  it  n'lll  be  iiecestiaE^  tliitt  an  aseiBtaiit  should  seize  tlie  am- 
juiictivji  deep  at  the  iiuier  caiithiiB  with  i(iouse-t<H>tli  f<ir<rt^jip,  and  Irniil, 
it  iiiitil  the  knife  hiis  made  the  coniiter-opeiiing. 

If  the  aqneiMiH  liiunur  escapes  Uk>  i-apidl y,  and  the  iris  fails  under  llic 
edye  i>f  the  knife,  sliglit  friction  upon  the  i-ornea  with  the  ball  of  [lie 
ihiger  will  snnietijiies  eaiisc  it  to  contract,  and  to  I)eeoine  diwiigagwL 
If  this  does  not  succeed,  and  the  ixuliiiii  pmlapsod  is  small,  the  dju'ra- 
tion  may  he  at  once  completed,  although  the  h-U  will  In;  iie<-ei«)inlT 
wonndcd ;  hut  if  a  liirgt.^  fold  is  involved,  it  will  he  best  to  withdrawthe 
knife,  close  the  lids  a  few  iniimtcs,  and  then  proceed  to  (^uiplete  ihe 
<il)erati(>n  witli  a  jmilH'-pointed  bistoury. 

Tlie  eeeond  stej)  <.jf  the  operation  cousistB  in  opening  the  capsule, 
M'hich  iniiKt  be  anticipated  by  a  few  seconds  of  reat,  with  the  lids  geiitly 
tlosed,  Tlie  lids  are  then  opened,  and  the  needle  iiitrodneed  by  Uyiiig 
its  side  against  the  lower  lip  of  the  flap,  and  earefnlly  raising  its  point 
to  tlie  uj)i>er  margin  of  the  pui)il,  tliit'Ugli  whicli  the  capdule  is  reaiied 
and  torn  freely.  At  this  iiio- 
"**^  ment    the     contraction    of   the 

ocular  muscles  is  often  sufficient 
to  dislodge  the  lens;  and  itJ 
extrusior.  is  completed  aliiiuet 
si  niultaneonsly  witli  the  witli- 
di-awal  t»f  the  needle.  If  it* 
expulsion  is  delayed,  slight  pres- 
sure upon  tlie  ball  witli  the 
fljiger  or  the  bihxmi  may  pcive 
sniiicieut;  or,  if  arrested  al  the 
corneal  opening,  it  may  be  exlri- 
cated  by  the  aid  of  tUe  stoop  (f  , 
the  Iiook.  If,  uufortunately,  any 
portion  of  the  vitreous  himwr 
ptapEttmcUon.  eseajies,    it    must    be    carefullt 

excised  with  the  scifwors.  At- 
tempts to  return  it  are  generally  unsiiccessfid,  and  e.\2>ofee  the  patient 
to  the  danger  of  more  complete  extrusion,  and  eonseijiient  total  !<*»  ot 
vision. 

When  the  oi>eration  is  completed,  and  the  surgeon  has  assured  liiift' 
8elf  tliat  n<;  fragments  remain,  the  lids  of  both  eyes  are  allowed  todu**' 
and  their  occdnsiou  is  maintained  by  nari-ow  strips  of  adhesive  plaster- 
or  by  light  Compresses :  tliese  being  removed  daily  for  tlie  pnrj^tjse  *" 
ascertaining  the  condition  <>i  the  eye,  and  then  reapplied.  Tlietiap  " 
generally  found  united  on  the  fr.urtli  or  fiftli  day,  but  the  occhisioii  nu** 
be  continued  three  or  four  days  longer. 

The  patient  ought  not  to  be  alhiwed  for  a  moment  to  bend  his  he**" 
forwai-ds  after  the  oiieration,  but  he  must  be  laid  njmn  his  back,  wi*^ 
his  head  elevated,  and  all  necessary  precautions  taken  that  duriug  !»*' 
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)e6*iiot  toiich  his  eves.  His  di^  should  be  moderate,  and  liis 
mid  not  1)0  in'iniitted  to  beuoirie  constipated.  The  i-oom 
darkened,  and  no  strong  light  should  be  admitted  to  his  ejea 
tliree  weeks. 

urgcon  is  ambidexter,  he  will  adopt  the  same  rnles  of  ppoce- 
e  case  of  the  right  eye,  with  only  such  moditications  as  the 

hands  will  require.     If  be  is  not,  he  will  stand  behind  his 
-ing  the  opemtion,  elevating  the  upper  lid  with  the  fingers  of 
lid,  while  an  asuistant  depresses  the  lower, 
ration  by  the  upyiii'  Mctivn,  to  which  Jaeger  gives  the  prefer- 

cases,  jK>6sesscs  llie  following  advantages; — the  iris  is  not  so 
,11  against  the  knife,  nor  to  escape  thmugh  the  corneal  wound ; 
lid,  l>eing  longer,  is  not  in  danger  of  fi-etting  or  opening  the 
:ndent  which  ha}>pens,  scnietinies,  in  the  lower  Hap  operation, 
n)xiniityof  the  margin  of  the  lower  lid  to  the  corneal  incision; 
K  is  less  observed,  and,  if  the  iris  is  injured,  it  does  not  so  much 
.'ilh  vision.  On  the  other  hand,  owing  to  the  tendency  of  the 
njiwards,  as  well  as  inwards,  during  the  operation,  and  to  the 
igth  of  the  upj>er  lid,  the  ojjei-ation  is  more  ditheult,  and  ex- 
;  ]>ai't  of  the  surgeon  nuich  more  skill  and  adroitness. 
tliiKl  difFei-s  from  the  one  previously  described  only  in  that  the 
i-tifths — more  or  less,  as  the  size  of  the  lens  may  requii-e — of 

is  cluisen  for  the  Hap.  Tii  jirevent  the  eye  from  rolling  up, 
ictiva  may  be  seized  below  the  centre  of  tlie  hall,  with  the 
id  held  by  the  assistant. 

IS.   of   IJoston,  has  Ijeen  Ftg.  soi. 

^vent  the  insinuation  of 
lid  beneath  the  Hap,  in 

flaji  secti()n,  by  closing 
.  in  the  cornea  with  a  de- 
suture.' 

(l  Linear  Extraction — 
c  Lintiar. — This  method, 
y  Von  Graefe.  and  ap- 

Wells,  Bowman.  Noyes, 
id  \'ery  many  othei'  opli- 
ists,  is  in  reality  a  iTiitdi- 

both  the  flap  and  linear 

The  (.jieration  is  divi- 

fonr  pnntesKi's,  namely: 

ridectoniy,   laceration  of 

e,  and  extraction  of  the  lens.  The  instruments  required  are 
ecuhim,  fixation   (»r   mouse-tooth  forceps,  Graefe's 


Onele'g  UodUoil  Perlpbcrlc  Ui 


■>f  the  Eyf.  by  Hem?  W.  Williams.  Ophthalti 

r,  p.  103. 


D  Sui^on  to  the  Cifc]'  HoflpiUl, 
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bladed  knife,  an  iris  forceps,  icissors,  a  Bickle-fihaped  needle,  a  sharp  and 
a  blunt  hook,  and  a  spoon. 

The  patient  being  under  the  influence  of  an  ansesthetic,  the  lidfl  are 
opened  by  Noyes'  speculum — an  instrument  to  which  most  operators  now 
give  the  preference — while  the  ball  is  secured  in  position  by  the  fixation 
forceps,  as  represented  in  the  accompanying  wood-cut;  the  oi)erator 
then  introduces  his  knife  in  the  sclerotica,  one-third  or  half  a  line  back 
of  the  cornea,  and  about  two  lines  above  the  horizontal  diameter  of  the 
eye ;  the  point  is  at  first  dire(jted  a  little  downwards  and  backwards,  bat 
when  the  sclerotica  is  fairly  ti-ansfixed,  it  must  be  elevated  and  carried  to 
a  point  in  the  sclerotica  directly  opposite  its  point  of  entrance;  the 
coimter-opening  being  made,  the  edge  is  inclined  backwards,  and  fol- 
lowing the  margin  of  the  sclerotica  until  the  section  is  nearly  com- 
pleted, or  until  the  edge  of  the  knife  rests  against  the  inner  surface  of 
the  upper  segment  of  the  sclerotica,  the  edge  of  the  knife  is  then  turned 
pretty  abruptly  forwards  or  in  the  direction  of  a  short  curve,  so  as  to  di- 
vide the  sclerotica  at  a  right  angle  with  its  surface,  and  to  make  of  the 
conjunctiva  a  small  flap. 

The  second  step  of  the  operation  consists  in  withdrawing  a  fold  of  the 
irif  near  the  temporal  margin  and  removing  it  with  the  scissorB.  In 
lacerating  the  capsule,  which  is  the  third  step,  care  must  be  taken  to 
carry  the  needle  as  close  to  the  periphery  of  the  lens  a^  possible,  eepe 
cially  in  the  direction  of  the  sclerotic  opening,  and  to  divide  it  freely. 
Finally,  if  the  scleix)tic  incision  and  the  laceration  of  the  capsnle  are 
properly  made,  the  lens  often  presents  itself  promptly  at  the  sclerotic 
opening,  and  its  complete  extrication  may  be  effected  by  drawing  upon 
the  fixatioji  forceps,  and  at  the  same  moment  pressing  gently  upon  thp 
upper  and  posterior  lip  of  the  wound  with  the  spoon.  In  case  this  ex- 
pedient, with  such  other  manoeuvres  as  have  already  been  suggested, 
does  not  succeed,  the  extraction  must  be  effected  by  the  aid  of  the 
spoon  or  hook. 

The  advantages  claimed  for  this  operation  of  Von  Graefe's  are,  that 
the  wound  is  made  in  parts  which  cicatrize  i*eadily,  the  flap  e  smaller^ 
the  iris  is  in  no  danger  of  protruding,  and  is  less  likely  to  inflame,  the 
lens  is  more  easily  extracted,  and  the  wound  made  by  the  operation  is 
less  conspicuous.  On  the  other  hand,  there  is  more  care  requisite  to  pre- 
vent tlie  escape  of  the  vitreous  humor,  and  haemorrhage  is  a  more  fre- 
quent accident.  The  vision  of  the  operator  is  also  sometimes  confused 
by  the  admission  of  irregular  rays  of  light  through  the  disfigiu^  pupiL 

Critchett,  Ai4t,  and  othei-s  modify  the  method  of  Von  Graefe  slightly, 
by  making  the  incision  in  the  cornea  instead  of  the  sclerotica;  fionie 
Burgeons  also  prefer  to  make  the  iridectomy  several  days  or  weeks 
before  making  the  operation  of  extraction. 

The  operation  of  Von  Graefe  in  the  hands  of  its  distinguished  6^- 
thor,  and  in  the  hands  of  other  experienced  and  skilful  specialistB  htf 
proven  remarkably  successful ;  but  it  is  a  procedure  demanding  gr^ 


delicacy  and  adroitness  of  manipulation^  and  wc  would  advise  no  Bur- 
geon to  attempt  it  until  he  had  alieady  cecomu  skilled  in  the  perfo^ 
maiice  of  the  ordiiiaiy  flap  operation, 

Out-Scooping  of  the  Cataract. — By  tliia  method  it  Ib  proposed  to 
remove  the  Ions  through  a  6c-]eii>tico-conieal  incision,  by  tJie  aid  of  a 
scoop.  Like  Von  Oraefo'B  method,  it  requires  altto  the  siiiinltaiioona 
perfonnance  of  iridectomy.  The  opeiation  is  adapted  only  to  soft  or 
tiutd  (tataracts ;  and  tioiisiats  in  lacerating -ihe  capsule  nith  a  broad  nee- 
dle, Bubttquently  introdiiiriiig  llii-ough  the  corneal  opening  made  hy  the 
needle  a  delicate  canula,  with  an  extremity  formed  like  the  nib  of  a  pen, 
penetrating  tlie  substance  of  llie  lens  and  removing  it  by  enction. 

The  original  eiiggestion  seems  to  date  back  to  tlie  fourth  century,  but 
Mr.  Teaie  has  only  lately  recalled  the  idea  and  reduced  it  to  prac- 
tice. Teale  has  a  suction-tube  fitted  to  the  handle  uf  the  canula,  or 
"curette,"  made  of  India-rubber  tubing,  and  furnished  with  a  mouth- 
piece, tJie  8ucti(jn  being  effoeled  by  inspiration.  WilUams  adopts  a 
laudification  of  Teale's  apparatus,  and  Bowman  empkiya  for  the  same 
purpoBB  a  suction  syringe. 

Sepresaion  or  Couching.  Syn.,  Depreeslo  Lentia,  r.  o. — This 
Oponttion  was  fov  a  long  time  the  principal  ulteniativi-  for  hard  t-ataraets, 
but  it  has  at  the  pivsent  time  altuost  entirely  given  place  to  exti-action. 
"WelU  says  that  "  although  it  may  appear  temporarily  sucuessf ul,  it  has 
l>een  found  that  ultimately  about  50  pei'  cent,  of  the  eyes  have  been  lost 
from  chronic  irido-choroiditis."  In  the  early  part  of  ray  practice  I 
made  the  operation  a  few  times,  aiid  my  exijerienee  fully  couflrme  the 
correctness  of  this  observation  of  Mr.  Wells. 

The  operation  consists  in  introducing  a  needle  through  the  sclerotic 
oom,  «tx;iit  one  line  jHwterior  t«  the  (.-ornea,  and  a  little  below  the  hori- 
zontal diameter,  eanying  the  needle  behind  the  iris  and  in  front  of  the 
lens,  and  then  elowly  deinx>Bsing  the  lens  into  the  viti-eous  humor. 

ReclinatioQ  is  a  modification  of  tlie  preceding  operation,  in  which 
thu  lens  is  tilted  or  tln^iwn  over  hafikwarda  intu  the  vitreoiis  hnmor, 
and  then  forced  down  beli'W  the  pupil.  The  operation  is  liable  to  tbe 
Karoo  objections  as  tlie  preceding,  and  is  now  considered  obsolete. 

Accidental  Dislocation  of  the  liens.  Syn.,  Eot  opia  IjentlB. — 
I>isk>cation  of  the  leue  may  be  partial  or  complete;  when  complete, 
it  may  he  tlislocated  into  the  aqueous  or  vitreous  humor :  it  may  oc- 
enr  as  a  consequence  of  a  concussion  of  the  ball  or  other  injiu'y,  or  it 
may  ensue  npon  anterior  s<'lerotic  staphyloma,  iriric  adhesions,  and  other 
ibrionual  conditions  of  the  eye. 

If  the  lens  becomes  fixed  in  its  now  position,  iridodeeia  may  improve 
Tision ;  if  in  ite  abnoi-mat  position   it  causes  inflammation,  it  mustba 
ived  hy  estractiou. 


\ 
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Myopia.    83rn^  Viim  Brevlor,  R.  O. 

Myopia  is,  in  most  cases,  the  result  of  a  faulty  anatomical  fc  nnadcB 
of  the  eye,  the  globe  being  elongated  in  its  antero-posterior  diameter,^^  ^ 
so  that  the  retina  lies  posterior  to  the  principal  focus  of  the  eye.     Thi^^^ ' 
elongation  may  be  at  the  expense  of  the  anterior  or  posterior  portio]^;-^ 
of  the  globe,  or  of  both;  but  recent  observations  have  shown  that  it  ^     . 
generally  the  posterior  portion  which  is  elongated,  constituting  po6teri<^^^ 
sclerotic  staphyloma.     In  some  cases,  moreover,  the  myopia  is  probab^^j 
due  to  increased  convexity  of  the  lens. 

Myopia  may  be  congenital  or  acquired.    When  due  to  cGngem'::^-^ 
abnonnality  of  formation,  it  is  but  little  if  at  aU  amenable  to  treatme^^^ 
Acquired  myopia  is,  in  most  cases,  a  result  of  using  the  eyes  in  "^i^ 
examination  of  minute  objects;  by  which  practice  the  muscles  compr*<c^ 
and  elongate  the  globe,  causing  especially  a  dilatation  of  the  posteno/ 
walls.     Other  causes  may  concur  in  the  production  of  myopia  at  any 
period  of  life,  but  it  is  probable  that  the  action  of  the  muscles  in  the 
manner  just  explained  is,  of  all  others,  the  most  active  and  efficient 

Children,  and  all  persons  becoming  progressively  myopic,  should  be 
removed  from  study  and  from  the  use  of  the  eyes  in  the  examination 
of  small  objects,  and  especially  when  the  light  is  imperfect  They 
should  seek  out-of-door  occupations,  and  take  measures  to  give  vigor  to 
the  general  system.  In  the  occasional  reading  which  may  be  permitted,  ^ 
large  and  distinct  type  should  be  chosen ;  and  the  clear  light  of  day 
should  be  preferred  to  artificial  light. 

Concave  glasses  improve  vision  in  most  cases  of  myopia,  but  they 
ought  not  to  be  used  when  the  myopia  is  very  moderate.     The  vision  of 
distant  objects  requires  glasses  of  somewhat  higher  power  than  are      — 
necessary  for  reading  and  for  vision  of  near  objects  generally ;  but  for     '^ 
either  pm-pose  it  is  better  that  the  power  of  the  lenses  shall  be  some-     -* 
what  less  than  is  demanded  for  distinct  vision,  rather  than  greater. 

When  the  retina  is  very  much  expanded  by  elongation  and  distention      - 
of  the  posterior  tunics,  accurate  vision  cannot  be  restored  by  any  form 
of  lens,  since  the  retina  is  in  such  cases  attenuated,  and  vision  is  there- 
by rendered  weak  or  confused — amblyopic. 

In  advancing  yeai-s  \d8ion  usually  becomes  presbyopic,  so  that  those 
who  have  had  moderate  myopia  in  early  or  middle  life,  find,  sometimes, 
their  vision  sensibly  improved  as  they  become  older ;  and  they  are  abl^ 
to  postpone  the  use  of  convex  glasses  much  longer  than  persons  whos*^ 
sight  was  pre\aously  emmetropic  or  normal. 

Hypermetropia.    Syn.,  Visas  Longior,  R.  O. 

The  power  of  accommodation  of  the  eye  to  distinct  vision  of  near  or 
remote  objects  is  a  purely  physiological  quality,  and  is  in  most  cases 
voluntary,  depending  upon  the  action  of  the  ciliary  muscles,  through 
whose  agency  the  lens  is  rendered  more  or  less  convex.     In  vision  of 
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near  objects  its  convexity  is  increased,  and  in  vision  of  remote  objects 
it  is  diminished.  For  the  knowledge  of  this  important  fact  we  are  in- 
debted especially  to  the  careful  observations  of  Kramer,  Ilelmlioltz,  and 
Donders.  Coincident  with  these  changes  in  the  form  of  the  lens,  and 
the  consequent  changes  in  its  refractive  powers,  there  is  also,  in  the 
inspection  of  near  objects,  contraction  of  the  pupil  and  convergence 
of  the  axes  of  the  two  eyes ;  the  slight  auxiliary  influence  of  wliich  two 
dn'amstances  will  be  easily  appreciated. 

Presbyopia. 

lu  advancing  life  the  lens  gradually  hardens,  so  that  its  form  cannot 
be  changed  or  accommodated  by  the  action  of  the  ciliary  muscle.  In 
most  persons  at  the  age  of  forty,  the  near  point  of  accurate  vision  is 
abont  eight  inches ;  but  it  continues  to  recede,  and  at  fifty  years  it  may 
be  twelve  inches.  This  condition  is  termed  presbyopia.  In  presbyo- 
pia there  is  then  a  recession  of  the  near  point  of  vision,  but  not  neces- 
sarily any  change  or  recession  of  the  far  point — the  power  of  accommo- 
dation is  limited.  Often,  however,  there  is  added  a  loss  of  refi-active 
power  in  the  lens,  or  a  shortening  of  the  axis  of  the  eye,  causing  the  far 
point  to  recede  also,  and  this  condition  is  named  hypermetropia.  The 
latter  may  exist,  also,  independently  of  the  former. 

Ajrtigmatiiim.    Syn.,    Astigmatismiui,  R.  O. 

Astigmatism  is  a  want  of  harmony  in  the  refracting  powers  of  dif- 
ferent portions  of  the  dioptric  apparatus,  in  consequence  of  which  the 
rays  of  light  converge  at  different  points,  and  form  linear  images  at 
right  angles  with  each  other.  It  is  due  chiefly  to  inequalities  in  the 
convexity  of  the  coniea ;  and,  perhaps  occasionally,  to  a  lack  of  symme- 
try in  the  curvature  of  the  cornea. 

There  are  various  methods  of  testing  astigmatic  vision,  but  it  will  be 
Bofficient,  in  most  cases,  to  observe  the  effect  of  a  change  in  position  of 
&  single  straight,  heavy  black  line,  placed  upon  a  white  ground.  In 
the  vertical  position,  for  example,  it  may  appear  clear  and  distinct, 
while  in  the  horizontal  position  it  may  appear  indistinct,  or  double.  A 
further  confirmation  of  the  experiment  may  be  made  by  directing  the 
patient  now  to  look  at  the  same  object  through  a  slit-like  aperture,  or 
through  a  slit  in  a  metal  plate,  called  a  stenopseic  disk,  when  the  error 
of  vision  will  be  corrected. 

To  harmonize  the  refraction  and  render  vision  distinct,  cylindrical 
glasses  must  be  employed — that  is,  glasses  not  ground  to  a  uniform 
convexity  or  concavity,  but  supplemented  by  a  cylindrical  curve.  For 
their  adjustment  to  any  given  case,  the  aid  of  a  skilled  optician  will 
be  required. 

Spectacles  and  Eye-glaases. 

In  general  it  may  be  (considered  objectionable  to  employ  single  eye- 
glasses, since  they  are  apt  to  impair  the  functions  of  the  opposite  eye, 
l)v  disuse. 
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Spectacles  (Iciiiand  for  their  pi-oper  selection  niiich  skill  and  earc 
Oplitlmlmologistti  generally  employ,  for  the  pniixtee  oi  detenniniiig  the 
local  powei*s  and  other  qualities  requii-ed  in  the  lenses,  "  trial  gltu^tt," 
which  ai-e  supplied  in  sets,  and  numbered  corresponding  to  the  iiuiii- 
bei-s  of  similar  glasses  sold  by  opticians. 

Concave  glasses  must  be  near  the  eye,  and  convex  glasses  a  little  mure 
removed  ;  they  nuist  be  on  the  same  level,  and  the  centre  nmst  c-urre- 
spond  accurately  to  the  centre  of  the  pupil. 

J^eriscoj)ic,  or  con(;av(>-convex  glasses,  give  a  wider  range  of  ^•i^iMal, 
but  reflect  the  light  more. 

( I  hisses  are  constructed  having  different  foci  in  the  upper  and  lovef 
half,  cMed  j)anto8eojnCy  which  are  fomid  useful  for  nn'niature  paiutew, 
lecturers,  and  in  general  for  those  who  are  required  to  observe  in  rapid 
transition  near  and  remote  objects. 

Eyes  which  are  very  sensitive  to  light  require  sometimes  et/e-pratee- 
tors,  and  the  best  for  general  use  are  curved  blue  glasses,  (ioggte 
and  side  glasses  exclude  the  air  t(X)  much.  A&  a  protection  agaiust 
small  particles  of  stone  and  steel,  Cohn's  mica  sj^ectacles,  curved  «•&» 
to  form  a  sliield  for  the  entire  fn)nt  and  sid(?s  of  the  eye,  are  the  cheap 
est  and  best ;  but  those  of  thick  plate  glass,  with  Bti\>iig  gauze  ttaiikfi, 
are  at  present  generally  employed. 

The  Ophthalmoscope. 

Only  a  few  years  have  elaj^setl  since  Helmholtz  contributed  the 
ophthalmoscope ;  yet  already  agi-eat  innnber  of  inodifleationB  havel^ecu 
suggested,  among  which  may  be  enumei-ated  the  portable  hand  ophthal 

nioscoi)es  of  Li<d)reich,  Ox^cius,  Zebeii- 
Fis.  30-».  ^^^^  ^jg,..  |.|jg  stationary  ophthalmoficiipes  of 

Loring,  Liebi-eich,  Sniitli,  Bevk;  tLe 
binoculai-s  of  Gimud,  Teulon,  Laiirem-e, 
Ileisch  ;  and  the  auto-ophthahiKiK-<>i^ 
Avith  which,  by  an  ingenious  ai'range- 
ment  of  lenses,  the  operator  i*  able  to 
examine  his  owii  eyes. 

Of  all  these  various  fonns  of  ophtluJ* 
moscopes,  the  poitable  apparatus  *» 
Liebreich  is  in  moBt  general  uw;  btit 
the  instrument  devised  by  I/aiiJgi  <* 
this  city,  is  generally  preferi-ed  •»)' 
r*  u--i  V,  /wv*v  1  American  oiJithalnioh^ists. 

Liebreich^B  OphthalmoHCope.  '■  ^  '         (  a 

Liebreich's  instrument  consists  oi» 
concave  metal  mirix)r,  one  inch  and  a  half  in  diameter,  >*'ith  a  fo*^ 
length  of  six  inches,  and  a  central  aperture  of  one  tenth  of  an  iiH*h>" 
diameter.  Tlie  refle(*tor  is  su]>iM>rte(l  by  a  light  handle,  and  has  attatW 
to  its  margin  a  movable  so<*kot,  intended  to  receive,  as  occasion  iu*y 
require,  a  convex  or  a  concave  lens. 
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The  "  direct "  method  o£  using  thie  iiistnimeiit  is  as  follows.    The  room 

ciug  darkened,  tlie  jiaticiit  is  seated  beside,  and  a  little  in  frout  uf,  a 

:eady  and  clear  artifi<riat  light,  while  the  snrgeoii  places  himself  directly 

ppoeite,    and,  with    his 

ighteye  at  the  aiiertiire  Ftesos. 

f  the    reflector,   direets 

he  light  uiKni  the  eye  of 

he  patient.     The  retina 

nay  now  be  seen,  giving 

I'  the  pnpil  an  oiange- 

ed  twior ;  and  by  gradn- 

lUy  approarhing  the  niir- 

or  tu  the  eye.  the  differ- 

'otjmrtionsof  the  retinal 

inieture    may   soon    be 

■learly  recognized. 

The"  indirect "  method 
liffers  from  the  direct, 
Illy  in  the  use  of  an  «li- 
wt  glass,  as  represented 

II    the     acconipanj-ing  v.-i,,. ..^i  in^rto. or uw  opiio  p.hu-. 

■ood-ciit.     (Fig.  3n2.) 

The  snpplemental  concave  and  convex  glasses,  intended    for    the 
lip  attached  to  the  frame  of  the  mirror,  are  tu  be  need  in  caise  tlie 


Oplilh>1InaiDO|iij.     Initlnct  Melbod, 

iflerver  is  himself  myopic  or  hypermetropic.     If  myopic,  the  conca\'e 


576  TE8T-TYPEa      EXOPHTHALMOS. 

lens  will  be  interposed  between  the  observert  eye  and  the  .mirror; 
if  hypermetropic,  the  convex  lens  will  be  employed  in  the  same 
manner. 

One  may  easily  improvise  a  very  useful  ophthalmoscope  by  ponduDg 
a  hole  in  the  centre  of  a  circular  piece  of  polished  tin.  A  oommon 
pocket  lens  will  complete  the  apparatus. 

TesUTsrpei. 

Test-types  are  now  generally  employed  by  ophthalmologists  to  de- 
termine  various  qualities  of  vision.  Those  of  Jaeger  are  ordinary 
printer's  type  of  various  sizes,  ranging  from  No.  1,  Diamond,  to  No. 
20,  8-line  Eoman ;  the  numbei'S  1  or  20  representing  the  distance  at 
which  the  corresponding  type  may  be  read  at  a  distance  of  1  or  20 
feet,  by  a  normal  eye.  Snellen's  test-types,  which  are  the  best  for  de- 
termining acuteness  of  vision,  are  selected  letters,  arranged  without 
order,  in  a  gradually  enlarging  series,  with  numerals  attached  to  each 
series  for  the  purpose  of  indicating  the  distance  of  distinct  normal 
vision.  Hays,  Williams,  and  others  have  contrived  similar  scales. 
Either  of  these  sets  of  test-types  may  be  obtained  from  the  book- 
sellers, arranged  upon  cards  with  explanatory  notes. 

Ezophthalmoi.    Syn.,  Szophthalmia ;  Procidentia  Oouli,  R.  O. ;  Proptotiii 

The  tenn  exophthalmia,  or  protrusion  of  the  eyeball,  is  properly 
used  to  express  a  symptom  or  phenomenon  common  to  various  afifections 
of  the  orbit,  or  of  the  intraorbital  viscera.  Thus,  for  example,  it  may 
be  due  to  the  presence  of  any  fonn  of  tumor  situated  more  or  less 
behind  the  globe,  to  the  formation  of  an  abscess  within  the  orbit,  to 
enlargement  of  the  veins  and  arteries,  to  extravasation  of  blood,  and 
emphysema  after  fractures  of  the  base  of  the  skull,  to  paralysis  of  the 
recti  muscles,  and  finally  to  simple  hypertrophy  of  the  adipose  and 
connective  tissues. 

OeUulitis  Orbit». 


Inflammation  of  the  deep  cellular  tissue  of  the  orbit  may  be  acul 
or  chronic.  In  the  acute  form  the  eye  not  only  protrudes  at  an  earl 
period,  but  the  lids  become  swollen,  and  occasionally  the  ball  of  the  ey^ 
itself  becomes  involved,  constituting  j'^a/i^^pA^Aa^z/ii^w  /  even  the  brai^--' 
and  its  meninges  are  sometimes  invaded.  Its  progress  is  attended  wit^ 
much  pain,  and  pretty  active  febrile  symptoms.  Pus  having  formec^ 
may  evacuate  itself  through  the  upper  lid,  or  beneatli  the  conjuncti\*^^-* 
in  front ;  it  may  escape  into  the  cavity  of  the  cranium,  or  into  tfc^ 
antrum  of  the  superior  maxilla.  AVhen  panophthalmitis  exists,  pi-^ 
may  form  also  in  the  interior  of  the  eye. 

The  chronic  form  of   the    affection,  occurring  chiefly  in  strumo^^ 
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patients,  is  less  destmctive  in  its  character,  and  the  matter  generallj 
makes  its  way  to  the  conjunctiva  or  surface  of  the  lid. 

In  either  case  the  abscess  sliould  be  first  carefully  explored  with  a  long^ 
fiharp-pointed,  narrow  knife,  and,  if  a  little  pus  is  found  to  escape,  the 
opening  must  be  enlarged  to  a  sufficient  size  to  permit  it  to  escapo^ 
freely. 

Eipphthalmio  Ooitra.    Syn.,  Bronohocele  ZbEophthalmica,  R.  O.;  Grsve'a  Z>l» 
eaae}  MorbuB  BaBedowi;  AnaNnio  Exophthalmos. 

The  causes  and  pathology  of  this  affection  are  not  yet  fully  under- 
stood. The  ascertained  facts  are,  that  in  certain  aneemic  patients,  or  in 
patients  suffering  under  palpitation  of  the  heart,  accompanied,  perhaps, 
with  a  bellows  murmur,  with  a  rapid  pulse,  dyspncea,  and  genei'al 
nervous  excitement,  sometimes  with  dilatation  and  hypertrophy,  espe- 
cially of  the  left  ventricle,  there  concurs,  now  and  then,  a  vascular  an<J 
pulsating  goitre  (fyronchocele  aneurismatica)  with  exophthalmos ;  which 
latter  appears  to  be  due  directly  to  hyperaemia  or  dilatation  of  the  inti^a 
orbital  vessels,  especially  of  the  veins,  and  hypertrophy  of  the  fat  and 
areokr  tissues.  These  conditions  of  the  intra-orbital  vessels  and  tissue* 
liave  been  ascribed  to  pressure  of  the  goitre  upon  the  cervical  vessels^ 
to  auffimia,  and  to  imtation  of  the  sympathetic  nerve.  Either  of  the 
^wo  latter  opinions  afford  the  most  probable  explanation.  The  disease 
w  most  frequent  in  women,  especially  during  and  after  confinement ; 
*n  chlorotic  girls ;  after  severe  constitutional  maladies,  exhausting  labor, 
wid  mental  shocks.  It  usually  affects  both  eyes  simultaneously  or  con- 
^utively. 

The  treatment  consists  in  the  use  of  tonics,  nutrients,  and  especially 
*ii  the  long-continued  moderate  use  of  iodine. 

Tumors  of  the  Orbit 

Most  of  the  tumors  which  originate  within  the  walls  of  the  orbit,  and 
iiotside  of  the  tunics  of  the  eye,  are  pseudoplasms,  belonging  to  the  third 
class  of  Virchow's  arrangement.  Fibromata  are  not  unfrequent ;  myx- 
omata  are  comparatively  rai'e ;  chondromata,  yet  more  rare ;  osteomata 
are  again  more  fi'equent,  originating  from  the  walls  of  the  orbit,  and  they 
are  usually  very  hard,  often  like  ivory.  None  of  the  tumors  above  enu- 
merated are  necessarily  malignant,  and  they  may  generally  be  removed 
with  safety,  especially  when  t)ey  do  not  involve  or  penetrate  the  roof 
of  the  orbit. 

Intra-ocular  Tumors. 

Of  intraKxmlar  tumors,  the  encephaloid,  or  glioma  of  Yirchow,  is  the 
moet  conunon,  as  it  is  also  the  most  malignant.     It  is  almost  limited  to 
•ly  life,  being  seldom  seen  after  the  fifth  year,  and  in  a  few  cases  it 
37 
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has  been  found  to  be  congenital.  Commencing  upon  the  retina,  then 
is  early  and  complete  Iosb  of  vision  in  the  a£Eected  organ.  Under  the 
ophthalmoBcope  it  appears,  at  first,  as  a  spherical  or  disk-shaped  protru- 
sion toward  the  vitreous  humor,  of  a  dull  yellow  or  grayish-whito,  glis- 
tening color,  an  appearance  designated  by  Beer  as  the  ^*  amaurotic  cat  i 
eye."  In  rare  cases  it  is  more  vascular,  and  presents  a  uniformly  red 
color.  There  is  no  evidence  that  any  other  form  of  tumor  than  the  gli* 
oma  ever  originates  from  the  retina. 

Sarcoma  of  the  choroid  is  perhaps  next  in  point  of  frequency.  Id 
its  early  stages  it  presents  under  the  ophthalmoscope  a  dull  gray, 
brownirfi-red,  or  blackish  color ;  the  darker  colors  being  due  to  the  pre^ 
ence  of  pigment.  Primary  sarcoma  may  become  carcinoma.  White 
sarcoma  is,  like  glioma,  a  disease  of  infancy  or  childhood ;  the  pigmen 
ted  variety  may  occur  at  any  period. 

According  to  Virchow  and  Knapp,  true  primary  carcinoma,  origiiuk 
ting  within  the  ball  of  the  eye,  is,  to  say  the  least,  exceedingly  rare.  It 
must  be  remembered,  however,  that  Virchow  gives  a  very  limited  and 
exclusively  anatomical  definition  to  the  term  carcinoma. 

Early  and  complete  enucleation  of  the  eyeball  is  recommended  in 
either  of  the  above-mentioned  varieties  of  intra-ocular  tumors,  li  re- 
moved at  a  later  stage,  all  inter-orbital  tissues  must  be  included. 

Sichell  and  Knapp  believe  it  possible  that  the  final  retrogressive 
metamorphosis  of  encephaloid  may  sometimes  lead  to  atrophy  and  a 
spontaneous  cure,  and  Sichell  suggests  a  plan  of  treatment  mainly  in- 
tended to  diminish  nutrition.  One  might  naturally  be  disposed  to  adopt 
this  uncertain  therapeutic  alternative,  inasmuch  as  there  is  no  well- 
authenticated  report  of  successful  extirpation.  I  have  myself,  several 
times,  practised  removal  of  all  the  intra-ocular  tissues  in  tlieee  unfortu- 
nate cases,  but  the  malady  has  uniformly  returned  and  my  patients 
have  died. 

The  following  additional  forms  are  mentioned  by  Knapp  in  his 
excellent  treatise  on  intra-ocular  tumors:^  sarcoma  cardnomatonun; 
sarcoma  of  the  iris,  white  and  melanotic ;  myo-sarcoma  of  the  ciliaiy 
body ;  telangiectasis  of  the  iris ;  syphilitic,  gummy  tumors  of  the  iri» 
and  choroid;  tubercles;  lipoma  of  the  iris;  cysts  of  the  iris;  aimpk 
melanoma  of  the  iris ;  and  simple  granulation  tumors. 

Bzoision  of  the  ByebalL 

Ophthalmologists  are  in  error  when  they  assert  that  only  reoently  ha^ 
Burgeons  understood  the  true  method  of  enucleating  the  eye ;  and  ^ 
are  equally  in  error  when  they  speak  of  it  as  ^^  hitherto  one  of  them^ 
formidable  of  operations."  In  whatever  manner  performed,  whether  t? 
inclusion  or  exclusion  of  the  extrarocular  tissues,  it  is  absurd  to  8p6^ 
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It  as  "  formidable,"  in  corapaiison  with  a  multitude  of  other  surgi 
;  operations.  I  have  so  often  extirpated  the  eye,  by  both  methods, 
\t  I  may  be  permitted  to  speak  authoritatively  upon  this  point 
When  the  disease  for  which  the  eye  is  removed  is  not  malignant,  or 
len  the  malignant  product  is  in  the  first  stage  of  its  progress,  and  we 
n  be  certain  that  it  is  limited  to  the  interior  of  the  ball, "  enucleation  " 
)m  its  fibrous  capsule  is  practised,  by  incising  the  conjunctiva  toward 
e  inner  canthus,  and  a  few  lines  from  the  cornea,  dividing  the  rectus 
teraus  at  its  attachment,  dissecting  close  to  the  sclerotic  coat  until  the 
itic  nerve  is  reached,  dividing  this  with  curved  scissors,  then  dislo- 
ting  the  eye  outwards  and  remo\'ing  the  remaining  attachments  with 
e  Bame  instrument.  If  the  surgeon  prefers,  he  may  divide  the  attach- 
ents  of  all  the  straight  muscles  before  dividing  the  nerve  and  dis- 
rating the  ball.  The  bleeding  soon  ceases  spontaneously,  or  it  may  be 
ore  speedily  arrested  by  cold  water  affusions. 

The  advantages  of  this  method  over  that  in  which  other  intra-orbital 
sues  are  included,  are,  that  it  is  more  expeditious,  it  is  attended  with 
38  hsemorrhage,  and  it  leaves  a  muscular  and  adipose  mass,  which 
nns  a  useful  stump  for  the  support  and  movement  of  an  artificial 
e. 

In  case  a  malignant  disease — or  a  disease  of  whose  innocence  a 
>ubt  can  be  entertained — ^is  not  known  to  be  limited  to  the  interior 
the  oculai'  timics,  the  entire  intra-orbital  viscera  should  be  removed. 
I  order  to  accomplish  this  it  may  be  necessary  to  enlarge,  first,  the 
ternal  commissure  of  the  lids.  The  dissection  is  then  commenced 
ith  strong  curved  scissors,  close  to  the  inner  wall  of  the  orbit,  penetra 
ig  rapidly  through  the  conjunctiva  to  the  optic  nerve,  and  then  com- 
eting  the  operation  by  extending  the  dissection  to  the  entire  circum- 
rence  of  the  orbit.  If  any  portions  of  the  muscular  or  other  tissues  re- 
ain,  they  should  be  seized  with  forceps  and  removed.  The  bleeding 
at  first  quite  free,  but  it  may  be  promptly  arrested  by  filling  the 
bit  with  pledgets  of  lint.  No  ligatures  have  been  required  in  any 
•erationB  of  this  kind  that  I  have  hitherto  made. 

Artificial  Syes.    Sirn.,  Prothesis  Oonli. 

Artificial  eyes  should  not  be  inserted  imtil  after  the  lapse  of  several 
eks,  and  not  imtil  the  tenderness  resulting  from  the  wound  is  entirely 
16.  At  first  the  eye  should  be  smaller  than  is  intended  to  be  worn 
nnanently.  It  must  be  removed  regularly  at  night,  washed,  and  not 
reduced  again  until  morning.  When  die  surfaces  become  rough 
m  use — as  happens  generally  in  the  best  artificial  eyes  within  six 
twelve  months— a  new  eye  must  be  substituted.  If  the  eye  has  been 
Doved  on  account  of  sympathetic  irritation  of  the  opposite  eye,  no 
ificiai  eye  should  be  inserted  until  the  remaining  eye  is  in  a  condition 
perfect  health,  and  has  been  so  for  some  time. 
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Opticians  are  often  permitted  to  receive  unreasonable  and  extor 
donate  fees  for  inserting  an  eye,  because  the  applicant  entertainBi 
belii\f  that  it  is  an  operation  requiring  great  skill  and  dexterity.  The 
method  of  inserting  an  artiliciai  eye  is  sufficiently  simple.  The  upper  lid 
being  gently  drawn  upwards,  the  eye  is  pushed  underneath,  and  then  the 
lower  lid  is  lifted  over  its  lower  margin.  In  removing  the  eye  this  pro- 
cedure is  reversed,  that  is — the  lower  lid  is  drawn  downwards  and  a 
small  blunt  instrument  introduced  beneath  the  eye,  when  it  hUh  imae- 
d  lately  fi'om  beneath  the  upper  lid. 


OHAPTEE  m. 

SURGERY  OF  THE  EAR. 

Deafhess,  Ssrn.,  Surditas,  R.  a,  is  in  most  cases  the  result  of  thcM 
abnormities,  diseases,  and  accidents  of  whic^  the  writer  proposes  now 
to  speak. 

Congenital  Malformations. — ^The  pavilion  of  the  ear  may  at  lurth . 
be  found  adherent  to  the  side  of  the  head ;  the  external  ear  may  be  in 
part  or  entirely  absent ;  or  the  meatus  auditorius  extemuB  may  be 
completely  closed.  No  surgical  expedients  have  yet  been  devised  com- 
petent to  the  relief  of  either  of  these  deformities.  In  case  the  meatui 
is  completely  closed,  the  internal  structure  has  always  been  foand  flo 
defective,  that  nothing  could  have  been  gained  by  the  formation  of  an 
artificial  meatus.  In  examples  of  congenital  narrowing  of  the  channel, 
something  may,  perhaps,  be  effected,  in  a  certain  proportion  of  cases,  by 
gradual  dilatation.  Where  the  complete  atresia  is  caused  by  a  thin 
tegumentary,  or  parchmeut-like  septum,  its  removal  by  the  knife  i* 
always  practicable.  The  meatus  occasionally  becomes  narrowed,  in 
consequence  of  chronic  external  otitis,  or  from  eczema,  or  from  certain 
changes  in  the  tegumentary  and  cartilaginous  tissues  due  to  old  flgc» 
and  from  exostotic  growths,  particularly  in  gouty  persons. 

Haematoma  Auris,  R.  C,  Syn.  Othsematomata. — ^In  consequence  of  a 
blow  upon  the  ear,  blood  is  sometimes  extravasated  beneath  the  integn- 
ment,  forming  a  purple,  elastic  tmnor.  I  have  seen  examples  in  which 
the  whole  integument  upon  the  anterior  face  of  the  auricle  was  bo 
much  elevated  as  to  obliterate  all  the  natural  irregularities  of  surfaoft 
By  some  writers  this  condition  has  been  erroneously  considered  as  •  di» 
9ase  peculiar  to  th6  insane. 
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If  these  blood-tomors  are  opened  at  all,  the  operation  should  bo  de- 
fenred  eeveral  days,  or  until  the  lacerated  vessels  have  had  an  oppor- 
tonitj  to  close.  In  most  cases  they  have  been  found  to  disappear  spon- 
taneously in  the  course  of  a  few  days  or  weeks. 

Wounds  of  the  Auriole. — Even  those  wounds  which  include  the 
cartilaginous  portions  of  the  ear,  close  very  speedily  when  brought 
together  by  numerous  fine  sutures.  It  is  said  that  in  some  instances 
eare  have  been  successfully  transplanted  from  one  person  to  another. 

Tumors  of  the  Ear. — ^Fibroid  growths  are  quite  common  in  the  carti- 
laginous portions,  and  upon  the  lobe  of  the  ear,  the  latter  occurring 
especially  in  those  who  wear  brass  ear-rings,  and  more  frequently  in  the 
colored  than  in  the  white  races.    They  are  usually  benign  in  character, 
fiometimes  recurrent,  and  may  be,  in  most  cases,  removed  without  sacri- 
ficbig  the  integument,  or  entailing  deformity.    More  rarely,  encysted 
tomoi-s  form  in  the  ceruminous  and  hair  follicles.     In  1858  I  removed 
an  encysted  tumor,  of  the  size  of  an  English,  walnut,  from  the  lobe  of 
the  ear  of  a  young  lady  twenty  years  of  age.    The  sac  was  exceedingly 
thin,  and  the  contents  atheromatous,  being  composed  chiefly  of  oil  glob- 
'iles  and  epithelium  cells.     Adipose  and  erectile  tumors,  with  epithe- 
Uomata,  are,  also,  occasionally  seen  upon  the  external  ear. 

In  gouty  persons  it  is  quite  common  to  find  small  deposits  of  urates 
Upon  the  upper  border  of  the  helix,  varying  in  size  from  a  pin's  head  to 
a  pea.  According  to  Troltsch,  small  calcareous  or  ossific  deposits  are 
Sometimes  found  upon  the  cartilaginous  portions  of  the  ears  of  both 
J'oung  and  old  persons,  who  do  not  possess  the  gouty  diathesis. 

ObstruoUons  of  the  External  Meatus  f^om  Excess  of  Cerumen. 
' — ^The  amount  of  cerumen  secreted  varies  in  different  persons  when  in 
a  state  of  equal  health ;  but  from  certain  causes  the  amount  is  some 
times  greatly  diminished,  giving  rise  to  a  preternatural  dryness  of  the 
passage.  In  such  cases,  if  the  cause  cannot  be  reached,  we  may  cer- 
tainly relieve  the  uncomfortable  sensations  which  this  condition  occa- 
sions, by  moistening  the  meatus  with  a  very  minute  quantity  of  glyce- 
rine, conveyed  upon  a  camePs-hair  pencil.  On  the  other  hand,  in 
consequence,  perhaps,  of  hypersemia,  or  of  actual  inflammation  of  the 
meatus,  or  from  other  c:  uses,  the  amount  of  cerumen  may  be  greatly  in- 
creased, constituting  a  true  aehorrJi^ea.  It  is  probable,  also,  that  this 
accumulation  is  often  due  to  narrowness  of  the  canal,  or  to  some  acci- 
dental obstruction  whicli  prevents  its  escape  in  due  proportion  to  its 
fomiatioiL  Usually  the  plug  is  found  to  be  composed,  not  of  cerumen 
alone,  but  also  of  dry  epidermic  scales,  hairs,  cholesterine,  and  perhaps 
a  small  piece  of  cotton  or  some  other  foreign  substance.  In  some  cases 
these  deposits  have  acquired  such  a  degree  of  hardness  and  bulk  as  to 
depress  and  finally  perforate  the  drum,  and  to  cause  other  serious 
changes,  both  in  the  auditory  canal  and  middle  ear.  Sometimes,  after 
removal  of  the  wax,  the  drum  remains  depressed  toward  the  middle  ear, 
and  may  be  restored,  at  least  temporarily,  by  directing  the  patient  to 
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Eoo8a*8  Ear  Syringe. 


Fig.  006. 


close  the  month  and  nose  and  inflate  the  cavity  of  the  tympantun  by 
blowing  forcibly  ;  or  by  catheterisra. 

Diligent  and  repeated  syringiiig  of  the  iear  with  wanii  water  and  the 
bicarbonate  of  soda  will  soften  the  wax — especially  if  it  has  been  pre- 
viously well  soaked  with  glvcerine — and  Bometimes  remove  it  entirely; 
but  usually,  after  one  or  two  sittings,  the  surgeon  may  displace  it  in 
mass  by  the  aid  of  the  ear  scoop,  or  by  an  ordinary  silver  probe,  barbed 
by  notching  it  near  its  end.  We  have  seen  patients  whose  ears  have  been 
thus  obstructed  for  many  years,  and,  upon  the  removal  of  the  plug,  the 

drum  has  manifested  such 
^'  **•  an  acute  sensibility  that  the 

feeblest  sounds  were  un- 
pleasant, or  even  paiufuL 
In  such  cases,  after  mois- 
tening the  ear  with  glycer- 
ine, a  pledget  of  cotton  should  be  laid  within  the  auricle  and  retained 
by  a  bandage. 

The  syringe  employed  for  the  ear  ought  to  have  a  rather  large  apertur^i 
in  order  that  the  jet  may  not  be  too  sharp ;  and  the  nozzle  shoidd  hav^^ 
a  somewhat  abrupt  conical  form, 
so  that  it  may  not  inadvertently 
be  introduced  to  the  tympanum. 
The  four-ounce,  hard-rubber  sy- 
ringe, recommended  by  Dr. 
Roosa,  aurist,  of  this  city,  is 
well  constructed  in  both  of  these 
regards.  Clark's  ear  douche 
will  be  useful  where  it  becomes 
necessary  to  wash  the  ear  often. 

Pustules  and  Purunculi  occnir  in  the  sebaceous,  hair,  or  cemminous^ 
ft^Uicles.     They   are   exceedingly   painful,   but    terminate   rapidly    in 
suppuration.     The  pain  may  be  relieved,  and  the  oi:)ening  of  the  pu.stule- 
hastened,  by  fomentations  of  liot  water  and  poppies.     If  w^ithin  reach, 
early  incision  affords  the  most  prompt  relief. 

Eczema  of  the  ear,  when  chronic,  is  mMienillv  due  to  S(»Hie  consti- 
tutional  fault,  and  is,  for  this  reason,  exceedingly  ajjt  to  relapse  after 
being  cured.  The  remedies  are,  therefore,  both  constitutional  and  local. 
Among  the  constitutional  remedies  none  are,  in  general,  more  ethcient 
than  the  tincture  of  the  muriate  of  iron,  and  quinine,  in  moderate  doses. 
Solutions  of  the  sulphate  of  zinc,  or  of  the  superacetate  of  lead  consti- 
tute excellent  local  aj>])licati()ns.  AMien  these  have  evaporated  and  the 
ear  has  again  become  dry,  it  should  be  moistened  with  glycerine.  Be- 
fore using  the  astringents,  it  is  well,  also,  to  wash  the  ear  gently  witli  a 
weak  solution  of  the,suj)ercarbonate  of  soda  in  water. 

Foreign  Bodies  in  the  Meatus. — When  insects  have  made  their 
way  into  the  ear  they  often  cause  excessive  pain  by  their  motions  ujx>n 


Clark's  Ear  Douche. 
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he  sensitive  tympanum.  A  few  drnj^j  of  oil,  or  of  wann  water,  will 
:euer<iliy  dislodge  them  speedily.  They  seem  to  be  equally  incom* 
utxled  by  tobacco-smoke.  Some  yeai-s  ago  a  man  consulted  me,  saying 
hat  a  fly  ha\dng  got  into  his  ear,  he  had  instantly  killed  it  by  pushing  in 
\  small  stick,  and  then  picked  it  out ;  but  that  within  twelve  hours  he 
;elt  something  moving  in  his  ear,  and  in  the  morning  a  small  maggot 
'st-ajied ;  at  the  end  of  f(»rty-eight  houre,  I  removed,  by  the  aid  of  the 
lyriiige,  thirty-one,  eacJi  about  two  and  a  half  lines  in  length.  Dr.  Eve, 
n  his  ''  Surgical  Cases,"  describes  other  similar  examples,  in  one  of 
nrhich  the  presence  of  these  insects  caused  convulsions.* 

When  solid  bodies  are  lodged  in  the  ear,  such  as  peas,  beans,  pieces  of 
ttone  or  of  metal,  it  is  sometimes  exceedingly  diflicult  to  extract  them, 
[  have  succeeded  by  a  scoop,  or  a  loop  of  fine  wire,  but  the  mouse- 
wthed  forceps  have  generally  proved  the  most  useful.  Wilde's  poly- 
}nB  forceps  is  a  convenient  substitute  for  the  wire.  In  the  case  of 
.'oung  children,  it  is  generally  necessary  to  place  them  under  the 
nfluence  of  an  anaesthetic  before  making  the  attempt  to  remove  the 
►betniction.  Whether  attempting  to  remove  inspissated  cerumen,  or 
oreigii  bodies,  extreme  delicacy  of  manipulation  is  re- 
|uired ;  and  it  is  usually  safest  to  convey  the  instru- 
aent  along  the  inferior  wall  of  the  meatus.  The 
yriiige,  with  warm  water  and  soap,  is  often  successful, 
nd  its  use  might  always  with  propriety  precede  the 
niployment  of  instruments.  Roosa  believes  that  in- 
actions of  warm  water  ought  in  general  to  be  pre- 
©rred  to  any  other  mode,  and  that,  if  employed  dili- 
:eiitly,  they  will  seldom  fail.  Trohsch  suggests  that, 
v'hen  no  other  alternative  seems  to  be  presented,  we 
liould  detach  the  auricle  jx)steriorly,  wliich  will  at 
>nce  bring  the  lx>ttom  of  the  meatus  into  view. 

I  observe,  al8c>,  that  very  lately  Dr.  Elsberg,  of  this 
%,  has  recommended  the  use  of  an  instrument,  origi- 
i^ly  invented  by  Ileurteloup  for  fixating  the  eyeball, 
^i  which  Dr.  Elsberg  has  slightly  modified  by  giving 
'^  angle  to  the  shaft,  so  as  to  keep  the  handle  out  of 
^e  way  of  dire(!t  vision.  At  the  end  of  the  instrument 
'^  two  little  prongs  curved  in  the  form  of  the  letter 
•  ill  opposite  directions,  and  with  which,  by  a  screw- 
/ii;  motion,  he  has  been  able  to  seize  readily  and  ex- 
^ct  foreign  bcxiies. 

Polypi. — Aural  polypi  generally  originate  from  an 
<«rated  surface  existing  upon  some  }>ortion  of  the 
ung  membrane   of   the   auditory  ai)i)aratus;   from   the   Eustachian 


^ 


EIsberK^  Screw  HooR:. 


*  Eve.     Collection  of  Beimirkable  Casea  in  Sfirgerpy  by  Paul  F.  Eve,  M.D.     Philaddr 
aa,1867. 
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tube ;  the  middle  ear ;  the  inner,  or  outer  surface  of  the  membnma 
tympani ;  or  the  external  meatus.  They  may  also  originate  from  cari- 
ous bone.  It  is  very  seldom  indeed  that  some  such  lesion,  with  a  piD- 
longed  otorrhoea,  does  not  precede  their  formation.  They  differ,  there- 
fore, in  most  cases,  from  other  polypi,  and  might  more  proi^rlv  be 
<;alled  fungoid  granulations. 

They  may  be  made  to  recede,  and  sometimes  to  disappear  entirely,  bv 
the  application  of  powdered  alum,  and  by  various  other  astringents; 

but  the  process  of  removal  can  be  ver}'  nuich  exj^e- 
ditcd  by  seizing  them  with  appropriate  ear-p<«lvpii8 
forceps,  when  they  have  originated  in  the  walls  uf 
the  external  meatus;  or,  if  situated  more  deeply, m 
is  usually  the  case,  by  AVilde's  polypus  snare. 

The  removal  of  a  polypoid  growth,  if  it  acwm- 
plishes  nothing  more,  will  permit  the  surgeon  to 
employ  injections  and  other  remedies  witli  mure 
effect ;  and  he  will  not  fail,  therefore,  to  avail  him- 
self of  the  period  of  interval  l)efoi'e  their  reproduc- 
tion, to  make  suitable  applications. 

Inflammation  of  the  Ibctemal  Auditory  Ca^ 
nal.  Syn.,  External  Otitis;  Inflammatio  Fora- 
minis  Auiis,  R.  O. — Tliis  affection  is  inoeit  fre- 
quently met  with  in  infancy  and  childhood,  but 
occui*8  at  all  pericxls  of  life,  in  consequence  of  ex- 
posure to  cold,  and  from  various  other  causes.  The 
inflammation  usually  extends  to  the  outer  covering 
of  the  tympanum,  and  to  the  periosteal  lining  of 
the  auditory  canal,  thus  exposing  the  patient  to  the 
danger  of  a  perforation  of  the  drum,  and  to  the 
possibility  of  caries  or  necn^is.  In  some  few  cases, 
also,  the  inflammation  is  cx>nveyed  through  the  thin 
bony  wall  to  the  meninges  of  the  brain,  causing 
effusions  and  death.  Usually  the  inflammation 
subsides  in  two  or  three  davs,  and  a  more  or  less  severe  otorrhcjea  ensue*. 
As  a  h)cal  means  of  allaying  the  pain  and  abating  the  inflammation, 
there  is  nothing  better  than  fllling  the  external  meatus  with  warm 
water,  or  warm  water  and  morphine ;  applying  at  the  same  time,  o\'er 
;the  am'icle,  a  fomentation  made  of  several  thicknesses  of  sheet  lint, 
♦saturated  with  hot  water.  leeches,  if  employed,  should  be  applied  in 
f  ix>nt  of  the  ear. 

OtorrhcBa. — Otorrhcea  is  a  symptom  or  sequence  of  many  forms  of 
aural  affections,  and  cannot  be  considered  as  a  distinct  malady.  Pp^" 
"whatever  cause  it  may  depend,  it  demands  the  fi-equent  use  of  the 
syringe,  or  douche.  The  water  employed  should  always  Ikj  warm,  ft^d 
may  commonly  be  softened  with  a  little  soda.  Otorrluea,  in  its  later 
fitages,  usually  requires  the  use  of  mild  astriiu^nts,  whicli,  in  order  tltf^ 
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ley  iiiaj  prove  effective,  ought  to  be  dropped  into  tlie  ear  after  it  has 
eeii  thoroughly  washed,  and  wliile  the  patient  is  lying  upon  the  op- 
neite  side  of  the  head.  After  the  lotion  has  had  time  to  take  effect,  the 
iwatua  should  be  gently  moieteued,  not  drenched,  with  glycerine. 
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MembmiA  Tjmpuit,  (hrousb  which  !■  nen  the  Humbrium  Mallei. 


DbeuM,  IqJoilM  of,  and  Operatlou  npon  the  Srum. 

loflammatlon  of  the  Drum.  Syn.,  Inflammatio  Metnbraiue 
'yapani,  r.  o,;  TympaDltis;  Myringitis.— Inflammation  limited  to 
'emembrana  tympani  may  occur  as  a  primary  affection  from  local  inju- 
rs and  perhaps  from  other  canses.  It  is  chai-acterized  by  the  sudden- 
*8  of  its  accession  and  the  gi-eat  severity  of  the  pain.  The  danger  of  pei-- 
t^tion  of  the  dnim  in  these  cases  is  so  imminent,  that  it  is  proper  to 
Join  ujKin  the  jtalient  the  necessity  of  avoiding  even  to  blow  his  nose 

to  sneeze,  lest  the  membrane  should  l>e  ruptured  by  the  outward 
ftseiire  of  the  air.  The  treatment  is  the  same  as  that  already  directed 
f  external  otitis, 

Puncture  of  the  Hembrana  Tympani.  Syn.,  ParaoenteBis  Tym- 
Uii'i  Myringodeotomy. — In  cat^a  of  myringitis  followed  by  abscess, 

examples  of  acute  internal  atitis,  or  of  otitis  media,  where  large  accu- 
vlations  of  mucus  or  of  ])us  have  taken  place  within  tlie  middle  ear. 
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this  memtirane  is  oc('asi<mHlly  punctured  h\  the  surgeon  for  the  piirprt* 
of  giving  exit  to  the  Huid  and  affording  relief  to  the  intense  pain.  Fur 
tliiw  piirjMwe  I  liave  einplove<l  an  oi"dinai-y,  straight,  [xunted  i-atarart 
needle,  or  a  narrow  tenotomy  knife,  and  have  reasons  to  believe  tliat  the 
patients  weif,  in  some  inctanws.  pernuuiently  benefited  ;  hnt  as  a  rem- 
edy for  oljstructions  of  the  Enstathian  tnbe,  thickening  <if  the  nicmbraia 
tyinpani,  tinnituH  anrinni.and  for  thoce  varions  other  affections  nf  the 
ear  for  whieh  it  has  been  iH-ciisionally  roeoniinended,  there  is  no  rclialJe 
evidence  of  its  vahie.  Usually  the  operation  is  not  very  pauifiil,iHiris 
it  genei'idly  followed  by  much  leaiition.  In  most  cases  the  <ij»ening 
clobea  speedily,  even  when  a  portion  is  excised.  In  vol.  xvi.  of  the 
Lancet,  a  case  is  i-elated  of  sjieedy  death  ensuing  upon  the  pricking  of 
the  tynipannui  with  an  oi-diiiary  needle;  a  circumstance  wliich  niajit 
least  admonish  ns  not  to  make  this  operation  inconsiderately. 

Injuries  of  the  Membrana  Tympani. — The  drnni  of  the  ear  is  fre- 
quently pei'forated  by  idceration,  and  Bometimes  by  the  pressure  uf 
hardened  cerumen  ;  it  Ima  been  rnptuj-ed,  also,  by  the  sharp  jet  of  a 
syringe,  by  pine  used  to  clean  the  ear,  by  sut^eons  in  the  nnskilfnl  iw 
of  the  probe,  by  the  injudicious  use  of  the  nasal  douche,  by  a  bladeof 
straw,  by  blows  upon  the  head,  and  by  the  conciieaion  caused  iu  diving, 
Dr.  IU>osa  has  seen  it  ruptured  by  the  explosion  of  a  pistol,  and  nuuij 
eases  have  occui-red  in  which  the  nipture  lias  been  caused  by  the  eiplo 
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n  of  cannon.  It  has  happened  to  me,  however,  to  meet  with  only  a 
rj-  few  examples  rewnlting  from  the  diwliarge  of  L-aiuiun  during  tlie 
»  war. 

Wlien  the  drum  is  ruptured  by  concuseioii,  the  line  of  rent  is  uHiially 
«terior  to,  and  pamilel  with,  the  handle  of  the  malleus.  Many  of 
ese  woinidit,  also,  speedily  close ;  but  in  case  they  do  not,  the  hearing 
nutof  necewity  serioiisly  affected.  Where  very  considerable  deafness 
Hues,  it  is  proi.)er  to  infer  that  the  deeper  portious  of  the  auditory 
[iparatus  have  been  involved  in  the  lesion. 

Ftaoture  of  the  Handle  of  the  Malleus. — This  curious  ac<-jdent 
as  been  obser\ed  several  times,  and  in  one  ease  by  Dr.  Weir,  of  this 
ity.  In  mo6t  or  all  tlie  oases,  it  lias  been  connected  with  a  niyiture  of 
le  tjTiipaniun.  Generally  the  wo\ind  of  the  drnni  has  iiltimately  closed, 
ut  the  fracture  has  remained  ununited.  The  precise  inflnence  of  this 
sion  upon  the  Iiearing  is  not  determined,  but  probably  it  is  slight. 
<i'  treatment  has  yet  been  suggested. 

Otoscopy. — ^Occasionally  the  meatus  anditorius  may  be  satisfactorily 
Mpected  by  exposing  the  ear  to  the  light  in  snch  a  manner  that  the  sun's- 
iy»  shall  fall  directly  upon  it,  while  at  tlie  same  moment  the  ear  is 
revn  upwards  and  outwards;  but  if  the  chamicl 
'  iiam>w,  or  unusually  tortuous,  oi'  obstructed 
1'  liairs,  it  will  be  necessary  to  employ  a  specu- 
|>n. 

-All  ext^llent  and  very  simple  flpecnlum  is  the 
lall  silver  tube  first  introduced  by  Wilde  and 
i»>mmended  by  Gruber  the  elder,  R^Misa,  and 
iers.  The  surgeon,  to  be  well  supplied,  ought 
be  furnished  with  thi-ee  or  four  of  these  tubes 
different  sizee.  Thixjugh  the  speculum,  when 
refnlly  adjusted,  tlie  light  may  now  be  thrown 

the  aid  of  a  concave  glass  mirror,  held  in  the         -wmf,  Aum  spB-uium. 
ud  or  secured  upon  the  forehead.     The  centre 

the  mirror  should  be  perforated,  or  the  qiiickisilver  renifived  at  this 
int,  in  order  that  it  may  be  used  also  by  the  hand ;  and  when  employed 
in  this  manner,  the  sur- 
geon will  inspect  the 
canal  thn)iigh  the  central 
perforation.  The  diam- 
eter of  the  mirror  needs  to 
be  about  three  inches- - 
which  is  larger  than  that 
genendly  empUiyed  in 
ophthalmoscopy — with  a 
focal  distance  of  5 — 6  in- 
ches. In  emjiloying  this 
instrument    ordinary    dif- 


8UBQBBT   OF   THE    EAR. 


fused  daylight  is  to  be  preferred  to  very  bright  and  direct  sniilight^ 
to  gaslight. 

Amodification  of  the  well-known  reflecting  and  illuminating  otoec^w 
invented  by  Hutchison,  has  beeh  made  by  Dr.  Gabriel  Onuit,  of  tih 
city,  which  may  often  be  employed  with  advantage.  The  adjnstabU  hi- 
valve  speculum  invented  by  8imrock,  of  New  York,  and  the  self-Buelaiii- 
ing  Bpeciilum,  devised  by  Spier,  of  Brooklyn,  will  be  found  ueeful 
modifications  of  Wilde's  iiistriuiient ;  but  in  most  ca-ses  I  have  fonndtlie 
simple  instrument  delineated  in  Fignre  315,  and  which  may  be  deeig- 
iiated  the  "  hand  otoscope,"  answer  every  purpose. 


Spler'i  SeU-BiuuloLng  Olsaoaiie.  Rand  OtoacDin 


Inflation  of  the  Cavity  of  the  Tsrmpanum  through  the  Ehista. 
ohian  Tube. — The  pnrjKjsea  for  which  iiiHation  is  practised  are : — First, 
diagnosis ;  in  order  that  the  penneability  of  the  tube  may  be  deter- 
mined ;  and  in  order  tliat  with  the  diagnosis  tube — applied  at  the  same 
time  to  the  external  ear — or  by  inspection  with  the  reflector,  the  con- 
dition of  the  middle  ear  may  be  ascertained  through  the  medium  of  its 
various  rales,  and  altkt  tlie  movements  of  the  ossicula  and  of  the  tvni- 
lianiim.  Betxmd,  treatment ;  that  is,  for  the  puipose  of  removing  secre- 
tions fixim  the  tube  and  middle  our.  <  ivci-comiiig  slight  adhesions  of  the 
tube,  and  preparing  the  way  for  the  inti-oduction  of  medicated  fluids 
()r  vapoi-s,  etc, 

Infliitiou  may  be  accani])li8lied  by  a  silver  or  e.  flexible  catheter  passed, 
through  the  infuriiu'  mcsitiLs  of  the  nose,  into  the  orifice  of  the  Eusta- 
chian lube;  the  air  being  driven  in  Iiy  (iimpi-essing  an  India<rul>l>er 
bag  adjusted  to  flic  oiitei-  extremity  of  the  catheter. 

Toynbec  objects  to  this  method,  although  it  is  adopted  by  most  other 
otologists.  Tlic  instrinncnt  sometimes  causes  severe  pain,  and  in  several 
instances  the  air  has  been  forced  into  the  ttt-eolar  tissue  beneath  tlie 


IK^FLATION    OF   THE    CAVITY    OF   THE    TYMPANUM. 


589 


iticouB  membrane,  cauBing  emphysema ;  and  the  empmc  TurnbuU,  of 
x)udon,  is  said  to  have  lost  two  patients  from  the  use  of  the  Eustachian 
atheter.  It  is  almost  totally  inapplicable  to  children,  on  account  of 
heir  extreme  sensitiveness,  and  because  of  their  aj)prehension8.  I  have 
10  doubt,  moreover,  that  its  injudicious  employment  may  have  some- 
imes  caused  a  rupture  of  the  drum.  Nevertheless,  such  is  the  import- 
mceof  tliis  instrument  as  a  means  of  diagnosis,  and  of  so  much  value  is 
t  believed  to  be  in  facilitating  internal  medication,  that  it  continues  to 
be  employed  constantly  by  most  experienced  otologists. 

Politzer,  of  Vienna,  introduces  the  nozzle  of  a  gum-elastic  bag  into 
the  nares,  and  compressing  the  ate  with  his  thumb  and  fingers,  directs 
the  patient  at  the  same  mo- 
ment to  swallow.  The  act  ^*  •''^®' 
rf  d^lutition  lifts  the  ve- 
lum palati,  and  opens  the 
mouth  of  the  Eustachian 
tube,  thus  enabling  the  cur- 
*ut  of  air,  or  of  fluid,  to 
^888  more  directly  into  the 
*!*.  In  children,  the  ori- 
ee  of  the  Eustachian  tube 
eing  much  larger  than  in 
Suits,  it  is  not  necessary 
>  direct  them  to  swallow 
hile  the  air  is  being  in- 
cted. 

Gruber  has  modified  the 
actice  of  Politzer,  by  di- 
eting a  current  of  water 
to  one  nostril  while  the 
ier  is  closed,  and  the 
ad  bent  forwards ;  when, 

the  case  of  children, 
me  of  the  fluid  will  gen- 
ally  find  its  way  into  the 

rresponding  Eustachian  tube.  In  adults,  if  is  recommended  to  close 
th  nostrils  and  the  mouth,  and  to  direct  thp  patient  to  make  a  mod- 
ite  attempt  to  blow  while  the  current  is  passing  in. 
Finally,  Valsalva  recommended  that  the  patient  should  simply  close 
'i  mouth  and  nose  and  thus  inflate  the  tube  himself.  This  method  is 
3  simplest,  and  will  sometimes  answer  all  purposes,  but  the  extent  of 
application  is  limited. 

Inflammation  of  the  Internal  Ear.     Syn.,    Tnflammatio  Anris 

terioris,  R.  O.j    Otitis    Interna;  Otitis   ULedia,.— Catarrhal  va- 

*ty.    Acute  internal  otitis,  of  the  catarrhal  variety,  is  characterized 

most  cases  by  the  concurrence  of  jiharyngitis ;  by  deep-seated  and 
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acute  yismj  increased  by  swallowing ;  by  very  considerable  hnpairtniir/^ 
of  hearing,  the  accession  of  which  symptom  is  usually  sudden ;  by  load 
and  thumping  noises ;  tenderness  about  the  mastoid  process,  a&d  gm- 
erally  by  febrile  disturbance.  In  addition  to  these  signs,  there  is  the 
negative  evidence  furnished  by  the  absence  of  most  of  those  symptoms 
which  usually  accompany  external  otitis  and  myringitis.  The  symp- 
toms are  sometimes  sufficiently  grave  to  be  confounded  with  those 
belonging  to  meningitis. 

Troltsch  advises  the  early  inflation  of  the  middle  ear  by  means  of  the 
catheter ;  and  Schwartze  recommends  punctui'e  of  the  membrana  tym-        ^  -  r 
pani.    Both  of  these  expedients  may,  in  my  opinion,  be  better  reserved 
for  extreme  and  exceptional  cases,  where  the  integrity  of  the  dram  ift 
seriously  threatened. 

In  a  majority  of  cases  the  malady  soon  yields  to  such  remedies  as  re^. 
in  a  warm  bed,  moderate  catharsis,  warm  fomentations,  pediluvia^  aa 
leeches  applied  to  the  tragus. 

When  internal  otitis  assumes  the  character  of  a  chronic  catarrh,  th  ^ 
symptoms  become  essentially  modified  and  subdued ;  but  certain  pe: 
manent  changes  are  liable  to  be  induced  in  both  the  middle  and  inte 
ear,  as  well  as  in  the  Eustachian  tube,  resulting  in  serious  dea&ess. 

The  treatment  of  internal  otitis  of  a  chronic  form  consists  in  the  in- 
jection of  medicated  vapors  and  fluids;  in  inflation  with  simple  air; 
in  dilatation  of  the  Eustachian  tube,  for  the  purpose  of  gaining 
admission  to  the  ear ;  in  the  use  of  gargles,  excision  of  enlarged  ton 
sils;  finally,  and  most  important  of  all,  in  the  improvement  of 
general  health.     All  the  other  measures  may,  in  certain  cases,  be  safely 
omitted,  but  this  cannot  be  in  any  case.     Air,  exercise,  and  nutritious 
food,  must  always  be  regarded  as  essential  therapeutical  elements  in  the 
successful  treatment  of  this  very  common  and,  usually,  very  obstinate 
afi^ection. 

Internal  Otitis  of  the  Purulent  Variety. — Moi-e  rare,  and  more 
severe  in  the  character  of  its  symptoms  and  in  its  results,  this  variety 
may  be  confounded  with  either  myringitis  or  meningitis.  It  may 
terminate  in  perforation  of  the  drum,  in  complete  detachment  of  the 
ossicula  and  destruction  of  a  large  portion  of  the  internal  apparatus 
of  the  ear,  incaries  and  necrosis,  and,  finally,  in  almost  absolute  deaf- 
ness. 

The  treatment  in  its  acute  stage  is  essentially  the  same  as  that  already 
indicated  for  acute,  catarrhal,  internal  otitis ;  and  in  the  later  stages 
injections  of  medicated  vapors  and  waters  are  appropriate  remedies. 

Artificial  Membrana  Tympani. — In  cases  of  perforation  of  the  ear, 
hearing  is  sometimes  much  improved  by  the  introduction  of  an  artifi 
cial  drum,  composed,  in  the  case  of  Tojubee's  instrument,  of  a  thii 
disk  of  vulcanized  rubber,  to  the  centre  of  which  a  fine  silver  wire  i 
attached  for  the  purpose  o^*  carrying  it  to  its  position  and  for  i 
removal. 
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I.U(!a],  of  Berlin,  prefers  a  niWter  tnbe,  to  «-liii'h  the  disk  or  artificial 
«l.nim  is  itt.ta(^>Jietl  by  a  solution  id  gum  arabic.     Politzer  uses  for  the 
jwor  a  bit  of  rubber,  four  or  live  lines  in  leiigtli,  by  one  and 
aft  half  to  two  in  tliickiiesB,  fastened  t»  a  wire.     A  ball  of        ^  "^' 
xitoiBt   coltuii    ju'eeeed    against   the    di-um   will   sometimes  (^ 

■**ervf  the  same  jtiirpoBC.  One  condition  of  success  witli 
*ll  the**.-  measures  appears  to  be,  tliat  a  certain  amount  of 
»miisture  sliall  be  interposed  hotween  the  artittcial  and  nat- 
ural drum.  Nor  must  tbe  surgeon  be  di8ap|>oinled,  if.  when 
■al]  tho  cwnditions  seem  most  favorable,  no  improvement  in 
Aildilion  results;  sinw  exi>erience  has  slio\ni  that  the  ef- 
fect* of  the  application  of  an  artiticial  drum  are  capricious 
aiid  oiiccrtain.  The  same  measures,  hIik>,  h-iU  orcasionally 
iiiijimve  the  bearing  when  there  is  no  deficiency  or  rnplure  ^niSS^fntt*^ 
"jf  the  (I  nun. 

Norvous  DeaftieBS.^In  relation  to  this  form  of  deafness,  1  might 

oontent  myself  liy  >ayiiig  tliat  it  is  as  yet  \ery  little  understood.     We  can- 

rni(  yet  decide  bow  luany  caries  of  deafness  deiwnd  originally  and  exclu- 

«Telr  npciii   affections  of  the   auditory  nerve,  including  its  tenninal 

«xpanaions  within  the  labyrinth      We  may,  indeed,  decide  upon  intra- 

«tmnial  disease,  or  Iceioii,  as  a  cause  of  nervous  deafness;  we  rewngnize 

uarcotism,  cinchoiiism,  concussion,  syncope,  anaemia,  disuse,  old  age,  lead 

Iinis»ning,  as  sources  ot  temporary  or  permanent  paralysis  of  the  nerves 

•jf  bearing;  but  when  we  come  to  iurpiire  what  are  tlie  signs  indicating 

ciiangnt  in  the  anatomy,  structure,  and  contents  of  the  internal  ear,  ia- 

'olving — as  such  changes  must  necessarily — changes  in  the  conduct  of 

'he  anditory  nerve,  we  are  almost  completely  in  tlie  dark.     In  fact,  if 

We  are  ever  able  in  such  cases  to  make  a  satisfactory  diagnosis,  it  ia 

Only  by  ex<^lii3ion.     We  assnme  the  existence  of  morbid  changes  in  the 

ititenial  ear,  l>e<--ansu  there  are  no  changes  in  the  middle  or  external 

^«r.  or  reci^nized  intra-cmtiial  lesions,  M-hicli  will  sufficiently  explain 

the  degree  and  ipiality  of  deafness.     Total  toss  of  hearing  will  always 

imply  a  complete  suspension  of  the  functions  of  the  nerve,  biit  it  cannot 

teach  us  the  pathological  conditions  which  have  enforced  this  suspen- 

«<in  of  function. 

Nervous  deafness  dejiending  upon  aiiarnda,  demands  nutrition, 
Ionics  and  stimulants;  the  ati'ophic  paralysis  of  old  ago  may  pos- 
sibly be  benefited  by  electricity  or  galvanism;  and  in  certain  other 
forms  of  impaired  nen-ous  function,  the  stjurce  lieing  clearly  observed, 
ihe  intelligent  surgeon  will  have  no  difficulty  in  choosing  his  re- 
medics. 

Tlnnitua  Aiirium. — All  abnnnnal  sotmds  have  referencs'  directly  or 
indirectly  to  the  condition  of  the  auditory  nerve.  Tliey  may  be  exag- 
gerations of  natural  motions  or  impulses,  as  when  the  arteries  pidsate 
with  aonsual  force ;  they  may  be  due  to  an  exalted  sensibility  of  the  au- 
ditorv  nerves,  in  consequence  of  which  normal  impulses  cause  exagger- 
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ated  sensations ;  new  or  abnormal  motions  may  be  present^  Badi  ai 
mucous  rales,  or  vibrations  of  loosened  ossicula ;  the  oesicula  may  be 
anchylosed  ;  the  mucous  membrane  may  be  thickened ;  and  finally,  as 
is  probably  most  often  the  case,  they  may  be  entirely  subjective,  and 
analogous  to  those  scintillations  or  waves  of  light  seen  by  the  over- 
sensitive retina  in  the  dark. 

The  treatment  of  tinnitus  aurium  comprises  the  treatment  of  the 
entire  class  of  aural  affections. 

Dr.  Politzer  brought  before  the  Medical  Society  of  Vienna,  in  Jmie, 
1870,  a  girl  from  whose  left  ear  a  rhythmical  ticking  could  be  heari 
It  had  continued  five  months  and  was  not  interrupted  during  deep. 
Dr.  Gruber,  who  was  present,  thought  the  ticking  was  due  to  the  action 
of  the  tensor  tympani,  since  some  persons  have  the  power  of  caufling 
this  contraction,  accompanied  by  an  audible  sound,  voluntarily ;  but  this 
girl  had  no  control  over  the  sound,  and  Dr.  Politzer  believed  that  in 
her  case  it  was  caused  by  a  spasmodic  action  of  the  tensor  palati  npon 
the  Eustachian  tube,  drawing  the  mucous  portion  of  the  tube  from  tie 
cartilaginous  part. 

Otalgia. — ^A  purely  nervous  affection  of  the  ear,  uncomplicated  with 
inflammation,  is  occasionally  observed.  It  may  consist  in  hypersesthe- 
sia  of  the  tympanic  plexus ;  or  it  maybe  a  reflex  nervous  sensation, due 
to  disturbance  of  the  stomach,  or  of  other  viscera  supplied  by  tlie 
pneumogiistric  nerve.  Most  often  it  arises  from  caries  of  some  of  the 
molar  teeth. 

In  addition  to  the  removal  of  the  cause,  whenever  it  is  pi-acticable  to 
do  so,  relief  may  be  obtained  by  a  bag  of  bi*an  or  of  poppy-heads,, 
steeped  in  hot  water  and  applied  over  the  ear,  or  by  dropping  into  the 
ear  warm  or  hot  water,  with  or  without  one  or  two  drops  of  laudanum. 

Deaf-Mutism. — Congenital  deafness  is  generally  due  to  certain  ab- 
normities in  the  formation  or  development  of  the  auditory  apparatus;  bnt 
deaf -mutism  is  often  acquired,  being  probably,  in  most  of  these  latter 
cases,  a  result  of  disease  existing  subsequent  to  bii-th.  Li  an  examination 
of  296  cases,  made  by  Di-s.  Koosa  and  Beard,  of  this  city,  182  seemed 
to  have  been  congenital,  and  114  acquired.  AVhether  the  deafness  be 
congenital  or  acquired,  it  is  probably,  in  a  large  majority  of  cases,  not 
at  fiist  absolute,  but  only  so  feeble  that  the  subjects  of  it  do  not  hear 
with  sufficient  distinctness  to  be  able  to  imitate  articulate  sounds. 
Deafness  which  is  not  in  the  highest  grade  at  first,  will,  however, 
become  in  most  cases  absolute,  by  long-continued  disuse  of  the  organ. 
These  facts  are  of  great  practical  importance,  smce  it  must  follow  that 
early  and  assiduous  attempts  to  secure  the  attention  of  the  child  to 
articulate  sounds  may  sensibly  improve  the  power  of  audition,  and 
sometimes  establish  or  restore  the  speech;  and  that  the  omission 
to  do  so  will  eventually  result  in  such  a  comiDlete  atrophy  and  anchy 
losis  of  certain  portions  oi  the  auditory  apparatus  as  must  render  the 
case  wholly  incurable. 
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I  have  seen  several  cases  of  Mutism  in  children  unaccompanied  with 
leafnesH,  or  widi  defect  of  any  portion 
•f  the  vxK'al  ap2>ai'atn8.  Notwithstanding 
hat  the  parents  in  all  such  cases  have 
eo^arded  their  children  .'is  possessing  aver- 
ge  intelligence,  and  sometimes  have 
ven  8jH>ken  of  them  as  precocious,  it  has 
Iways  been  to  me  apparent  that  their 
itellectual  faculties  were  solely  at  fault. 
Iiese  were  not,  however,  examples  of 
lental  imbecilitv,  but  of  tardy  intellect- 
al  development ;  and  in  the  case  of  such 
liildren  it  is  quite  certain  that  the  fac- 
Ity  of  speech  will  sooner  or  later  be  ac- 
iiired.  Nor  must  they  be  confounded 
ith  examples  of  partial  deafness,  ac- 
onipanied  with  a  habit  of  inattention, 
rhich  may  also  lead  to  a  delay  in  the  for- 
lation  of  articulate  sounds. 

Ear-Trumpets. — Contrary  to  what  is 
be  }x>pular  belief,  a  pretty  large  propor- 
ion  of  pei-sons  affected  with  deafness  de- 
ive  no  benefit  whatever  from  ear  trumpets  of  any  form.  That  which 
rill  be  found  most  generally  useful  is  the  long  ''  conversation  "  tube, 
fiade  of  coiled  wire,  covered  with  India-rubber,  or  stranded  leather,  and 
rith  extremities  made  .of  horn. 

Metallic  trumpets  are  too  resonant,  and  gutta-percha  deadens  the 
>nes.  None  of  the  small  metallic  auricles,  made  to  be  worn  perma- 
ently,  are  of  any  value.     Webster,  of  Ix)ndon,  has,  however,  invented 

what  he  calls  an  '^  otophone,"  which  is  placed  behind 
the  ear,  and,  by  pressing  the  auricle  forwards,  increases 
dm      Mk      its  capacity  for  receiving  and  transmitting  the  sonorous 
^B\    jJ      impulses.     AVlien  the  ear  lies  flat  against  the  side  of  the 

head,  or  inclines  too  much  backwards,  this  instrument 
may  serve  a  useful  pui'pose.  Small  silver  tubes  or  "  cor- 
lets''  are  useful  only  in  cases  of  contraction  or  polypoid  obstructions 
>f  the  meatus. 

Metalli(!  trumpets  are  not  so  useful  in  conversation  as  tubes,  being 
—as  already  stated — too  res<.)nant,  but  they  are  preferable  when  listen- 
ing to  a  public  speaker.     They  are  constructed  in  various  forms,  but  we 
tiave  seen  no  instrument  that  is  so  powerful  as  the  ''  dipper  "  trumpet. 
38 
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SURGERY  OF  THE  NOSE. 


Ck>ngenital  Malformations. — The  septum  nasi  is  sometimes  inc  in- 
ed  to  the  right  or  left,  or  it  is  bent  in  its  centre  to  the  one  side  or  the 
other;  and  as  age  advances  these  de\4ations  from  the  perpendicular 
occasionally  cause  annoying  obstructions.  In  some  instances  it  has  be- 
come necessary  to  excise  a  portion  of  the  projecting  septum. 

There  is  also  occasionally  seen,  in  the  imperfectly  developed  fcetuB, 
•a  shortness  of  the  nasal  prominence,  denominated  Brachyrhynchus^  and 
which  is  ascribed  to  imperfect  development  of  the  intennedial  maxillary 
bones.  Maisonneuve  has  reported  one  example  of  congenital  absence 
of  the  nose ;  and  by  the  courtesy  of  my  colleague,  Dr.  McCready,  I 
have  recently  been  permitted  to  see  another  similar  example. 

H3rpertrophia  Nasi,  R.  O.;  Hypertrophy  of  the  Xhtegiunent 
Covering  the  End  of  the  Nose,  commonly  denominated  Lipoma, 
is  occasionally  observed  in  old  people,  more  frequently  in  meu  than  in 
women,  and  more  often  in  those  who  have  been  free  eaters  than  in  free 
drinkers.  The  end  of  the  nose  assumes  a  red  or  purplish  hue,  becomes 
brawny,  bosselated,  and  the  sebaceous  follicles,  which  are  enlarged, 
secrete  abundantly.  It  is  never  malignant.  According  to  Imbert  de 
Lonnes,  a  mayor  of  Angouleme  had  a  tumor  of  this  character  weighing 
two  pounds,  which  hung  do\\ai  as  far  as  the  chin. 

In  1845,  the  author  met  with  a  i-emarkable  case  occurring  in  the  per- 
son of  a  lady  aged  forty-five,  i-esiding  in  Palmyra,  N.  Y.     Her  habte 
of  eating  and  drinking  had  always  been  temperate.    Her  nose  beca^flift 
affected  with  acne  sunplex  when  twenty  years  old,  but  the  hypertrop^7 
dated  from  a  period  thirteen  years  later,  after  a  blister  had  been  app^^ 
to  cure  tlie  acne.   A  few  years  later  the  lipoma  was  partially  removed  "5 
a  surgical  operation,  but  it  soon  attained  a  larger  size  than  it  had      "* 
fore.     When  she  consulted  me  it  was  a  huge  bulbous  mass  covering      ^ 
lower  third  of  the  nose  including  the  al»,  and  falling  over  the  mo^  '^ 
It  was  of  a  dark-red  color ;  some  of  the  sebaceous  follicles  were  or 
size  of  a  crow-quill,  and  they  constantly  exuded  a  very  offensive 
She  suffered  much  from  a  sense  of  heat  and  weight  in  the  nose,        ^ 
from  continued  headaches.     I  carefully  dissected  away  all  of  thehy*^ 
trophied  tissues,  exposing  completely  the  cartilages  of  tho  ridge  o^    ^ 
nose  and  of  the  alse.     It  was  necessary  in  this  case,  as  it  will  be  ic^^ 
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y  Iffi  in  all  cases,  U>  Iceep  the  forefinger  of  tlie  left  hniid  much  of  the 
iiiie  within  the  nose,  to  avoid  the  danger  of  cuiting  throngh.  Six 
reeks  later  eii^atrizatioii  had  made  eotisideral>le  progress,  and  after 
everal  months  I  was  iiifomied  that  the  cure  was  completed. 


If  the  amount  of  in  tegument  wliich  has  to  be  removed  is  very  great, 
would  advise  immediate  repair  of  the  lost  tissues  by  transplantation 
jm  tlie  foi-ehead.  Tlie  vessels  are  generally  m  mucli  enlarged  as  to 
iise  a  pretty  free  haemorrhage  dnring  the  operation ;  and  Gibson  states 
it  Mr.  Blizzard  oius  lost  a  patient  from  this  cause. 
Epithelioma  of  tbe  Nose.  Syn.,  Caroinoma  Cutis  Nasi,  R.  O. — 
)itlieli<>nm  of  the  iii«e,  seldom  seen  prior  to  the  thirty-fifth  or  fortieth 
ir  of  life,  comnieiuies  usually  upon  one  of  the  alie  ;  next  in  point  of 
^quencv  upon  the  aide  of  the  nose,  in  the  neighborhood  of  the  iimer 
ithuB ;  ocijasionally  it  attackt;  pnmarily  the  end  of  the  nose ;  and,  al- 
Hi^h  obstiiiate  and  jierforating  ulcers  are  often  found  upon  the  lining 
inljranes,  and  espe(rially  ujwn  the  septum  they  have  seldom  the 
inuitcr  of  true  epithelioma. 

I^pon  the  integument  it  ap|X!ars  first  as  a  warty  excrescfince,  or  as  a 
all  brown  cnist,  accompanied  with  slight  subcutaneous  induration. 
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It  may  be  many  years  after  tlio  first  appearance  of  the  cmst — ^whichii        I  ^^ 
only  degenerated  epitlieliiirn — before  an  ulcser  is  actually  formed ;  andita 
subsequent  progress  is  usually  slow,  but  steady.     In  a  few  examples, 
epithelioma  of  the  al«  commences  as  a  small,  liard  tubercle,  indicating 
'ts  origin  in  a  sebaceous  follicle. 

Treatment. — The  successful  treatment  of  epithelioma  nasi  demandi 
complete  destruction  of  all  the  tissues  embraced  in  the  induratioa. 
This  may  be  accomplished  by  caustics,  such  as  the  zinc  •  paste,  or  th^ 
acid  nitrate  of  mercury,  applied  every  four  or  five  days;  but  the^ 
remedies  are  slow,  painful,  and  unceitain.    It  is  better  to  excise  thedi^ 
eased  structures  freely,  including  tlie  whole  thickness  of  the  alae ;  at^^ 
to  supply  the  loss  of  tissues  immediately  by  transplantation,  either  fro^  ^ 
the  forehead  or  face,  in  a  manner  which  will  presently  be  describe-^*'^^ 
when  we  speak  of  the  various  rhinoplastic  operations. 

Lupus  Nasi,  R.  O. ;  Syn.,  Noli  me  tangere. — ^Lnpus  attacks  pi^^  ^ 
marily  the  nose  more  often  than  any  other  portion  of  the  body,  esp'  ^^^ 
cially  that  form  of  the  malady  from  which  its  name  was  originalC-^^y 
derived,  namely,  "  lupus  exedens."    It  may  be  caused  by  an  injury  m-      of 
the  nose,  as  we  have  seen  happen  twice,  in  men  otherwise  perfect'-i^^^tly 
healthy ;  but  in  most  cases  its  cause  cannot  be  ascertained.     It  nil  ml  ii  JTrn, 
indifferently,  the  bony,  mucous  or  tegumentary  tissues ;  occurring  mc:^  -08t 
often  in  persons  past  the  middle  of  life.    In  the  early  stages  of  z        its 
progress  it  cannot  usually  be  distinguished  by  any  local  signs  fn_-»om 
syphilitic  ulceration  and  necrosis ;  but  it  is  less  amenable  to  treatmecr^^snt, 
and  its  ravages  do  not  cease  upon  destruction  of  the  nose,  the  ulceratL^Son 
continuing,  in  most  cases,  to  progress  in  every  dii-ection,  until  an  en»- — -^ot- 
mous  chasm  is  formed,  and  the  patient  dies  worn  out,  apparently,  ^^ 

simple  irritation  and  exhaustion. 

I   have   seen  at  Charity  ami  Hellevue  Hoi?pitals  a  large  number  '^ 

these  cases,  but,  with  one  oxeeption,  1  have  never  found  any  local  "^ 

constitutional  i-emcdies  prove  useful.     In  the  single  instance  to  whiliS^ 
the  above  reference  is  made  a  cui-e  seemed  to  be  effected,  after  a  fri 
less  trial  of  various  other  remedies,  by  the  application  of  the  oxide 
zinc  ointment. 

Strumous  Ulceration  and  Necrosis  of  the   nose  is  sufiicieni 
distinct  from  true  lupus.     It  occurs  chiefly  at  or  before  the  period 
puberty,  in  highly  strmnous  patients,  and,  like  syphilitic  necrosis,  c 
spontaneously  after  the  destruction  of  the  more  spongy  nasal  bones  i- 
completed,  or  its  pi-ogress  is  thereafter  much  retarded.     It  is,  moreover- 
amenable  to  treatment.    AVe  have  recently  arrested  the  progress  of  a 
at  the  Charity  IL^spital  in  a  girl  fourteen  years  of  age  by  large  doeeii 
of  the  iodide  of  jx^tassium  ;  twenty  grains  given  three  times  daily  being 
the  average  dose.     It  is  possible  that  careful  observation  may  hereafter 
show   that    this  variety  of   ulceration   depends    upon    hereditary  and 
constitutional  syphilis,  but  we  have  not  been  able  to  confirm-socb  a  eoi 
picion  bv  any  case  we  have  seen. 
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Syphilitio  Necrosis  and  Ulceration. — As  one  of  the  tei-tiar^ 
pUeuomena  of  Byphilis,  this  may  be  distinguished  in  most  cases  from 
3ither  of  the  other  forms  of  nasal  maladies,  by  its  history,  concomitants, 
itp  amenability  to  treatment,  especially  to  mercury,  and  by  the  fact  that 
it  invades  primarily  the  mucous  membranes,  the  periosteum  and  the 
bones.     (See  Syphilis.) 

Simple  Ulceration,  leading  to  perforation  of  the  septum,  is  seen 
pretty  frequently  in  apparently  healthy  adults.  Its  progress  is  slow, 
Eind  seems  to  be  generally  self-limited,  smce  we  have  never  seen  a  case 
in  which  the  ulceration  did  not  cease  after  the  destruction  of  a  small 
portion  of  the  septum ;  nor  has  it  ever  caused  deformity  of  tlie  nose. 
Cases  are  reported,  however,  in  which  similar  ulcers,  occurring  within 
the  aUe,  have  resulted  in  their  destruction.  Sir  Astley  Cooper  speaks  of 
these  ulcers  as  originating  in  the  sebaceous  follicles;  and  Mr.  Ure, 
recognizing  the  correctness  of  Mr.  Cooper's  observation,  remarks,  more- 
over, that  they  are  originally  small  tubercular  elevations,  which  subse- 
quently undergo  ulceration,  and  he  has  named  them  "  erosive  ulcers  of 
the  follicles." 

The  local  treatment  consists  in  the  careful  destruction  of  the  ulcer 
ftith  its  indurated  margins,  by  caustics.  The  constitutional  treatment 
must  be  adapted  to  the  condition  of  the  patient. 

Thickening  or  Hypertrophy  of  the  Mucous  Membrane,  very 
common  in  strumous  children,  we  have  known  to  be  mistaken  for  a 
polypus ;  and  in  one  case,  where  this  thickening  existed  chiefly  upon 
the  free  margin  of  the  middle  turbinated  bone,  a  surgeon  had  tried 
ineffectually  to  seize  and  remove  it  with  forceps. 

It  demands  only  invigorating  constitutional  treatment ;  under  which 
plan  a  gradual  recession  of  the  hypertrophy  generally  takes  place. 

Catarrhal  Rhinorrhcea.  Syn.,  Coryza. — This  condition  often 
accompanies  that  of  hypertrophy,  just  described,  although  it  may  exist 
independently.  It  is,  in  most  cases,  the  result  of  a  cold,  and  is  then 
usually  transient;  but,  before  terminating,  it  may  invade  the  frontal 
ginuB,  causing  severe  supra-orbital  pains  and  offensive  yellow  or  greenish 
discharges.  •  When  chronic,  we  have  found  the  symptoms  improved, 
and  occasionally  the  malady  ciu-ed,  by  a  snuff  composed  of  ox.  hyd. 
rub.  gr.  X. ;  sach.  alb.  3  iv.,  used  three  or  four  times  daily. 

Strumous  Rhinorrhcea,  Syn.,  Ozsena,  commences  generally  in 
early  life,  and  is  most  frequently  noticed  during  the  period  of  teething. 
The  discharge  is  usually  abundant  and  often  very  offensive,  leading 
to  a  suspicion,  perhaps,  that  the  bones  are  affected.  It  is  well  to 
Understand  that  such  may  be  the  ultimate  result;  but  the  offensive 
ndor,  from  which  it  has  received  the  name  of  ''  ozaiua,"  does  not  gen- 
erally imply  disease  of  the  bones,  nor  indeed  ulceration  of  the  mucoua 
membrane. 

Treatment. — These  cases  require  daily  cleansing  of  the  nostrils  with 
the  douche ;  the  water  employed  being  tepid,  and  medicated  with  a 
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minute  quantity  of  the  chloride  of  zinc,  or  of  carbolic  acid,  or  with 
some  other  sufficiently  dilute  antiseptic. 

In  the  case  of  adults,  when  it  is  necessary  to  use  a  nasal  douche 
for  the  pm*jx)se  of  cleansing  the  nostrils,  or  treating  them  with  medi- 
cated liquids,  we  may  employ  any  one  of  the  various  forms  of  apparatiw 
(contrived  for  this  pm-pose ;  but  none  are  more  simple  or  efficient  than 
the  apparatus  devised  by  Potter.  For  the  purpose  of  (deanshig  the 
nostrils  we  use,  commonly,  a  solution  of  salt  in  water,  of  the  pn^portions 
of  one  drachm  to  the  pint.  Having  placed  one  end  of  thesyplnmin 
an  elevated  vessel  containing  the  Huid,  the  patient,  standing  witli  \\k 
head  bent  over  a  basin,  compresses  the  bulb  between  his  thumb  aiid 
iingei*s,  and  then  allows  it  to  expand  while  the  forefinger  chises  the 

orifice.  If,  now,  the  patient  lowers  the  he^id  hiiffi- 
ciently,  the  fluid  will  flow  through  one  nostril  and  (»nt 
of  the  other. 

In  some  cases  recently  reported,  serious  a<*ci(ient8 
have  happened  from  tlie  use  of  the  nasal  douche,  uii 
account  <»f  the  diversion  of  the  fluid  intt)  the  Eiistacli- 
ian  tube  and  internal  ear,  causing  inflannnation  of  the 
ear,  a  rupture  of  the  drum,  etc.  To  avoid  this  occur- 
potter'BNnaai  Douche,      ^euce  tlic  paticut  uuist  uot  swallow,  or  attempt  to 

speak,  while  using  the  douche,  and  he  must  stand  vdih 
his  head  inclined  neither  to  the  right  or  left. 

Abscess  of  the  Septum  is  of  rare  occuiTenee.  Evacuation  bv  the 
knife  is  suffi(jient  for  its  cure  in  acute  cases.  Chronic  al>scesses  of  this 
chanictei-  sometimes  occasion  absoi'})tion  and  perforation  of  the  wirtilage. 
Thev  denmnd  in  nuxst  cases  constitutional  treatment;  and  after thev 
have  opened,  the  remaining  ulceration  must  be  treated  with  stimulating 
ointments  and  medicated  solutions. 

Foreign  Bodies  in  the  Nose. — Children  often  crowd  jieas,  beaiu* 
pebbles,  and  other  substan(?es,  into  the  nostrils,  which,  in  most  cast^i* 
become  impacted  in  the  lower  meatus ;  but  sometimes  they  an*  tlirii»t 
upwards,  and  may  rest  above  the  lower  (n*  middle  turbinated  bones. 

Tliev  mav  be  dislod<i:ed,  occasionally,  bv  causint;  the  child  to  ii»iiceze. 
If  situated  pretty  well  forward,  a  bent  probe  or  a  hair-pin  niav<li«^ 
engage  them.  We  have  several  times  succeeded  with  a  pair  of  delicate 
mouse-tooth  forceps.  In  case  the  (diild  is  very  impatient  under  the 
attempt  to  extract  the  foreign  body,  it  will  be  advisable  to  put  him 
under  the  influence  of  ether;  and  finally,  if  it  cannot  be  brongl^^ 
forward,  it  will  be  proper  to  attempt  to  push  it  back  into  the  plmryiixj 
but  this  shoidd  not  be  done  while  the  patient  is  under  the  influence 
of  an  anaisthetic,  lest  it  should  mifoitunately  be  drawn  into  the  troc^'^f *• 
RhinoUths.  Syn.,  RhinoUthi,  R.  c.  j  Nasal  Calculi.— ()cr^^i<*" 
ally,  but  very  rarely,  calcidi  form  in  the  nares.  It  is  stateii  that  they 
Uiay  form  in  the  frontal  sinus  or  antrum,  and  subsecjnently  pjiss  into  the 
iiares.     Usually  they  origimite  in  some  portion  of  the  niu?al  pas^iagt*  i" 
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^onfieqaencc  of  the  presence  of  a  foreign  body,  which  serves  as  a 
nucleus  for  the  calcareous  deposits.  Their  form  is  determined  by  the 
form  of  the  space  in  which  they  are  lodged.  The  surface  is  generally 
uneven  and  discolored ;  and  they  consist,  usually,  of  the  phosphates  and 
carbonates  of  lime  and  magnesia,  with  mucous  or  other  animal  matter 
in  addition  to  the  nucleus. 
Their  slow  formation  and  concealed  positions  are  apt  to  lead  to  many 

errors  of  diagnosis ;  but  careful  examination  with  the  probe,  and  the 

characteristic  sensation  commimicated  by  a  calculus,  will  determine  the 

nature  of  the  malady,  and  the  remedy. 

Their  removal  is  to  be  attempted  in  the  same  manner  as  has  been 

directed  for  the  removal  of  other  foreign  bodies  from  the  nares. 

Nasal  Polypi.    Syn.,  Poljrpns  Naai,  R.  O. 

Nasal  polypi  present  three  very  distinct  varieties,  namely,  the  gelar 
tinous,  the  cystic,  and  the  fibrous. 

Gelatinous.  Syn.,  Polypus  Nasi  Glutinosus,  r.  o.{  Muoous  ; 
Cellular ;  Soft. — This  variety,  which  may  be  regarded  as  the  only  true 
polypus,  is  much  the  most  frequent.  It  is  seen  most  often  in  middle 
life  ;  rarely  in  childhood  or  in  advanced  age.  The  progress  of  a  soft 
polypus  is  usually  slow  and  insidious,  the  patient  not  being  aware  of  its 
existence  until  it  has  attained  considerable  size.  He  observes  only  a 
gradually  increasing  obstruction  of  one  or  both  nares,  attended  with 
6ome  excess  of  mucous  secretion;  the  obstruction  being  greater  in 
damp  weather,  and  when  he  has  a  slight  cold.  At  length  his  attention 
is  attracted,  after  forcible  blowing  of  the  nose,  to  a  smooth,  whitish, 
soft  substance  near  the  external  orifice  of  the  nares,  which  may  again 
recede,  and  for  a  time  disappear  from  view.  Its  structure  is  homoge- 
neous, being  composed  of  hypertrophied  mucous  membrane  and  sub- 
mucous areolar  tissue,  infiltrated  with  a  muco-serous  fluid. 

There  may  be  but  one  polypus,  somewhat  oval  in  shape,  flattened  ou 
its  lateral  walls,  and  attached  to  the  membrane  from  which  it  springs 
by  a  relatively  narrow,  and  somewhat  elongated  pedicle ;  or  it  may  be 
composed  of  several  lobes  or  outgrowths  united  by  a  common  pedicle, 
having  a  pretty  broad  base. 

Frequently,  there  coexist  several  distinct  polypi,  with  separate 
points  of  attachment,  or  both  nares  niay  be  found  occupied  simultane- 
ously with  polypoid  growths.  A  remarkable  uniformity  is  observed  as 
to  their  points  of  origin  ;  by  far  the  largest  majority  growing  from  the 
free  margin  of  the  inferior  turbinated  bone;  next  in  point  of  frequency 
they  project  from  the  middle  turbinated  l)one ;  occasionally  from  the 
higher  portions  of  the  nares ;  and  it  is  said  that  they  have  been  found, 
sometimes,  originating  f i-om  the  frontal  sinus  or  antrum,  but  they  never 
grow  from  the  septum. 
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he  most  satisfactory  results — the  relief  being  always  more 
le  bleeding  less,  and  the  polypi  have  not,  as  has  happened  so 
er  cases,  been  reproduced. 

noose  may  be  employed  in  the  following  manner : — Through 
Iver  canula  of  four  or  five  inches  in  length,  a  piece  of  an- 
wire  is  passed,  so  as  to  form  an  open  noose  at  the  farther 
f  the  canula.  Thus  armed,  the  canula  is  carried  along  the 
narcs,  until  the  noose  can  be  felt  in  the  pharynx,  where  it 
;ed  with  the  first  and  second  fingers  of  the  right  hand  and 
■e  widely.  The  canula  is  then  carefully  withdrawn,  in  such 
lat  the  noose  will  slide  along  the  turbinated  bone,  from  be- 
ds ;  if  any  resistance  is  felt  the  wire  is  held  steadily  in  place, 
Ilia  pushed  back,  until  the  neck  of  the  polypus  is  seized,  and 
made;  fast  over  the  wings  of  the  canula.  By  torsion  and 
the  avulsion  is  now  completed.  This  method  is  especially 
18  Avhen  the  polypus  is  large,  or  situated  far  back. 
'  polyp"^  ^^  ^^^  large  to  be  extracted  through  the  anterior, 
jized  through  the  posterior  nares  by  a  strong,  well-serrated, 
y-curved  pair  of  forceps.  The  instnunent  being  guided  by 
iger,  it  is  scarcely  more  difficult  to  practise  avulsion  by  this 
n  thi'ough  the  anterior  nares.     In  some  cases  the  seizure  of 

is  facilitated,  by  pushing  the  polypus  back  with  the  finger, 
nto  the  anterior  nares. 

•  Membranous  Polypi  are  generally  multiple.  I  have 
ly  as  fifteen  or  twenty  in  one  nostril,  growing  from  various 
3  mucous  membrane,  varj  ing  in  size  from  a  pea  to  a  filbert, 
fomi  in  the  submucous  connective  tissue,  displacing  the 
ibrane,  which  constitutes  their  only  investment.  They  must 
jT  forceps  and  torn  aw^ay  one  after  the  other ;  but  in  what- 
r  and  however  thoroughly  removed,  they  are  exceedingly 
produced. 

removal  of  either  a  soft  or  a  cystic  polypus,  it  is  well  to 
ctions,  or  insufflations  of  astringents  for  several  weeks,  to 
ir  recurrence.  Alum-water  is  perhaps  as  efficient  in  this 
y  other  agent,  but  it  is  not  always  successful. 
^olypus.  Syn.,  Polypus  Nasi  Fibrosus,  R.  o.  j  Fleshy ; 
is. — Tliose  tumoi-s  have  nothing  in  common  with  a  true 
ept  that  they  occur  within  the  nares.  They  grow  from  the 
periosteum  of  any  portion  of  the  nose  or  adjacent  cavities, 
he  same  character  as  those  wliich  pmceed  from  the  submu- 
tive  tissue  of  the  uterus.  They  are  highly  vascular,  much 
a  true  polypus,  of  a  reddish  color,  growing  more  rapidly 
5  a  greater  size.  They  stK)n  fill  the  entire  nasal  cavity,  and 
ause  abs:)rption  of  the  surrounding  walls  by  their  pressure, 
r  progress  the  patient  is  constantly  liable  to  profuse  nasal 
s. 
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Occasionallj,  I  have  found  these  tiuiiorfl  spontaiieuuely  etrengiiked 
n  cinisci]iieiiL-c  of  tlie  iiroswiire  of  the  siirroiiiiiliii^  parietee,  but  their 
gruwtli  has  been  Bpeedily  reucwoL 
'''■^-  Nuthiiig   Imt  c<>iiii)letc  extirpation 

will  BittHtre ;  and  fur  this  piir|)U6e  a 
ligature  of  wire  iiiay  be  applied  li;' 
tlic  aid  of  H  double  CAinila,  in  iK^ 
iiiaiuier    already     described   wli«" 
treating  of  soft  polji)!,  the  ligatii** 
being  retained  until  eloughing  lv»* 
taken  place.        I  Imve  once  ei*-  *=■ 
ceeded  by  this  method  in  the  c^^^ 
of  a  lad,  sixteen  yeare  of  age,  t***!' 
not  until  we  had  made  one  iuiB^h>.ii> 
ceHsf  ut  trial  several  inontha  previi>  — ns 
The  lirst  tumor  was  larger  thai"^ 
hen's  egg,  and  when  the  ligat^^ir 

separated,  the  whole  mass  fell  i in 

Fiimni.  pmIjtu"  "I  iiw  No«  ^^^  pharynx,  and  it  was  swaUo« eii 

Warned  by  this  experience,  w^Kwj 
the  tnmor  returned,  and  had  attained  again  about  the  same  size,       the 
ligature  .was  applied  as  liefore,  and  on  the  third  day  the  entire  ir  mass 
was  removed  by  curved  fort^ejB  thnnigh  tlie  iKisterior  uares.     The  crwu 
was  this  time  complete. 

We  sometimes  find  it  neeessary  tn  expose  the  tumor  at  the  point  of 
its  ongin,  whether  that  be  within  the  nose,  or  the  antrum,  or  elsewliere-r 
and  i-emove  it  ihrough  the  external  opening  thus  made. 

Encepbaloid  Polypi. — The  limitations  of  tibi-oid  and  eiK-ephalnii^^ 
nasal  tiunoi's,  are  nfif  always  clearly  defined.  They  resemble  each  otiier 
in  the  jxiints  of  their  origin,  in  their  pi-ogress.  and  in  their  extenial 
appearance;  the  eswintial  differences  to  lie  noted  being  the  greater 
rapidity  of  growth  in  the  <rase  of  encophaloid,  the  m<ire  rapid  disapiK-ar- 
ancc  of  the  adjacent  bony  structm-cs,  their  greater  tendency  to  hleeii, 
and  the  early  api>earance  of  a  constitnticmal  cachexia.  Indeed,  there  is 
reiison  to  believe  that  the  originally  fibnins  and  relatively  innocent 
tnmor  often  becomes,  in  its  pnigress.  eiicephaloid  and  malignant. 

It  is  not  iinibablc  tliiit  any  snrgica!  operation  will  prove  more  than  a 
palliiitive  in  these  ciisi-s.  If  removcl,  the  operation  ninst  l>e  made 
thi-ough  external  incisions.  A  frightful  hivmori-hage  sometimeis  accmu- 
pjuiiesthcfie operations,  which,  however,  ceases  ordinai-ily  the  moment  the 
entii-e  mjiK,-;  is  removed.  In  ciisc  it  persists  to  an  alanning  extent,  pings 
nmst  be  introduced  into  the  posterior  and  anterior  nai-es.  Occasionally, 
before  entering  ujion  these  opeiiilions.  I  hino  tier]  the  (-onimoii  carotid 
on  the  c<in'es ponding  side,  and  with  considerable  advanttigu,  so  far  us 
tlw  loss  of  bliM>d  id  concerned. 
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The  mncons  membrane  of  the  nose  is  thick,  pulpy,  and  highly  vascu 
W,  the  vessels  being  supported  by  tissues  which  readily  give  way  undei 
oaoderate  pressure;  consequently  nasal  haemorrhages  are  exceedingly 
frequent,  and,  unlike  other  haemorrhages,  seldom  cause  alarm. 

The  immediate  causes  of  a  nasal  haemorrhage  may  be  stated  to  be 
"-* first,  lesion  of  tissue,  occasioned  by  ulceration,  or  lesion  caused  h^ 
external  violence  directly  or  indirectly  applied ;  second,  congestion  of 
the  vessels,  this  hypersemia  in  some  cases  being  permanent,  and  consti 
tutiiig  a  truly  varicose  or  aneurismal  condition ;  third,  degeneration  of 
the  vascular  tunics. 

Epistaxis  of  the  first  class,  which  might  be  named  traumatic,  exists 
independently  of  any  remote  or  constitutional  cause,  and  generally 
oeases  spontaneously. 

Epistaxis  due  to  congestion  or  hypersemia,  occurs  under  two  very 
opposite  conditions  of  the  system,  one  of  which  is  usually  denominated 
**  plethora,"  and  the  other  "  anaemia."    In  this  regard,  however,  the  mu- 
<x>iis  membrane  of  the  nose  is  not  exceptional,  since  all  other  tissues  and 
oi^gans  of  tlie  body  are  liable  to  hyperaemia  under  the  same  opposite  gen- 
eral oonditions.    The  pituitary  membrane  is  only  singular  in  the  small 
resistance  which  the  walls  of  its  vessels  present  under  the  pressure  of 
congestion.    Of  these  two  remote  causes,  ansemia  performs  the  most 
important  role  in  the  production  of  epistaxis ;  colorless  children  and 
chlorotic  females  presenting  the  most  frequent  and  familiar  examples. 
It  is  possible  that  other  causes  may  co-operate  with  this  condition  of 
anaemia  in  producing  congestions  and  haemorrhages ;  such  as  obstruc- 
tions occasioned  by  disease  of  various  internal  organs.    Ko  doubt  such 
Complications  often  coexist  with  anaemia,  but  whether  in  the  relation  of 
cause  or  effect,  it  might  bo  difficult  to  determine.     Paralysis  of  the 
vasa  motor  nerves,  in  consequence  of  the  impoverished  state  of  the 
Wood,  appears,  however,  fully  adequate  to  explain  the  vascular  conges- 
tions.    Haemorrhages  of  this  latter  class  may  cease  spontaneously  when 
the  hyperaemia  is  relieved  by  the  flow ;  but  it  is  certain  to  return  unless 
proper  measures  are  taken  to  improve  the  condition  of  the  blood  and  of 
the  general  system. 

Haemorrhages  of  the  third  class  belong  to  advanced  life.  They  are 
rare,  but  much  more  serious  in  their  results  than  either  of  the  other 
forms  of  nasal  haemorrhage,  since  at  this  period  of  life  the  processes  of 
nutrition  are  slow,  and  the  loss  occasioned  by  a  profuse  bleeding  is  not 
easily  repaired. 

Treatment  of  Epistaxis. — The  proper  constitutional  treatment  can 
only  be  determined  after  an  investigation  of  its  remote  or  predisposing 
cause.  The  local  treatment  alone,  demands  in  this  place  especial  atten- 
tion ;  and  this  will  be  nearly  the  same  for  all  varieties  of  nasal  haemor 
rhages. 
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The  liead  innst  be  kept  elevated  and  ctk)!  ;  while  tlie  feet  andhwids 
are  made  warm  by  plunging  them  in  hot  water.     Everything  imist  h 
removed  from  the  neck  eakndated  to  prevent  the  fi'ee  return  of  the 
blood  through  the  large  but  superficial  cervical  veins ;  even  a  shirt- 
collar  must  be  unbuttoned  and  thrown  open.     In  order  to  keep  the 
head  cck)1,  cloths  moistened  with  c<x>l  \vater  may  be  sufficient,  but  over 
the  nose  it  is  well  to  apply  ice-water.     Insufflation  of  cold  water,  or  of 
water  medicated  with  astringents,  seldom  succeeds;  nor  does  it  serve 
any  better  purjH)se  when  applied  by  means  of  a   donche.    Tlie  first 
object  is  to  secure  the  formation  of  a  clot,  and  this  cannot  be  accom- 
plished while  water  is  thus  employed. 

The  application  of  solutions  of  nitrate  of  silver  can  only  be  uis^^ 
safely  with  a  camel's-hair  pencil,  and  we  seldom  know,  even  appi'O'5^^' 
mately,  the  exact  point  of  lesion.     The  persulphate  of  iron     I  li»^'® 
seen  injected,  but  it  luis  s<.)metimes  caused  intense  inflammation  i*v\A 
swelliuii:,  which  has  extended  even  to  the  fauces  and  larynx,  endanffei^i^^? 
life  more  scriouslv  than  the  ha3morrha2:e.     Nor  has  it  even  tlien  sre^^c^' 
ally  controlled  the  bleeding.     Of  the  two     I  would  nmch  prefer  a  fc'  nal 
of  the  ordinary  astringents,  by  the  aid  of  the  douche,  such  as  a  solu'^ioii 
of  alum  and  water. 

The  truth  is,  after  all,  that  it  is  better  always  to  depend  upon  the  j; — ^Iwg 
formed  by  the  clot ;  and,  if  the  simple  measures  first  suggested  do  wt 
succeed  and  the  hiemorrhaffe  is  alarming,  it  is  best  to  i-esort  at  onc^?  to 


the  tampon,  by  which  this  result  is  almost  always  promptly  seen  I'ft/. 
It  is  verv  trvins:  to  be  ol)li<i:ed  to  do  this  when  the  nose,  mouth,  unci 
throat  are  intlamed  and  swollen  by  caustic  applications  ;  and  nothing  is 
more  easy  than  to  plug  the  nostrils  before  this  has  occurred. 

In  order  to  carry  the  plug  into  the  posterior  nares  it  is  convenient  to 
have  a  Bellocq's  canula,  but  this  instrument  is  by  no  means  indispeii- 

Fig.  824. 
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BoIUm^iV  Canula. 


sal)le.  An  ordinary  flexible  bougie  or  catheter  I  have  used  much  oftener 
than  l>ellocq's  ingenious  instrument.  A  piece  of  sheet-lint  is  folded  into 
a  ])leclget  of  about  two  inches  in  length  by  half  an  inch  in  thickness, 
— for  the  adult — and  across  its  middle  a  stron^r  linen  or  silk  cord  is  tied, 
leavino:  the  two  ends  of  the  coi-d  free.  A  second  cord  is  thus  made  fast 
to  the  idedijet,  leavinir  onlvonc^  end  free. 

The  fl(^xible  catheter  is  now  jmssed  along  the  fl(K)r  of  the  mu-os  to  the 
pharynx,  wliere  it  is  seized  by  force})S,  or  by  the  finger,  and  drawn  out  of 
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the  moath ;  the  freo  ends  of  the  first  cord  are  made  fast  to  its  extremity, 
•nd  the  catheter  is  immediately  withdrawn,  the  tampon  brought  firmly 
to  its  place  in  the  posterior  nares,  and  the  extremities  of  the  cord  tied 
over  a  second  roll  of  lint  placed  against  the  anterior  nares.  In  drawing 
tie  tampon  to  its  place,  it  is  well  to  guide  it  past  the  velum  with  tlie 
^dex  finger.  The  second  cord,  still  hanging  from  the  mouth,  is  finally 
^d  over  the  cheek  and  secured  by  a  strip  of  adhesive  plaster. 

It  is  not  advisable  in  most  cases  to  remove  the  tampon  earlier  than 
the  third  day ;  at  which  time  the  anterior  or  nasal  cords  may  be  cut,  and 
while  the  buccal  cord  is  held  in  one  hand,  tlie  index  finger  of  the  other 
Will  press  upon  it  behind  the  velum  and  force  out  the  plug.  The  im- 
poitance  of  the  buccal  cord  will  now  be  recognized,  since  it  not  only 
provides  against  the  danger  that  the  plug  may  suddenly  fall  intd  the 
pharynx  and  be  swallowed  during  the  removal,  but  it  facilitates  greatly 
its  didodgment 

Rhinoplagty. 

The  operations  for  the  repair  or  for  the  reconstruction  of  the  nose, 
fie  to  bo  varied  according  to  the  exigencies  of  each  case ;  and  it  will  only 
be  possible  to  indicate  a  ceilain  number  of  the  leading  methods. 

In  general  it  may  be  said  that  the  various  methods  are  all  comprised 
under  three  classes,  torsion,  sliding,  and  transplantation  from  remote 
parts.  Thus,  for  example,  the  nose  may  be  repaired  by  integument 
borrowed  from  the  forehead,  this  method  involving  torsion  of  the  ped- 
icle ;  by  int^ument  obtained  from  the  cheeks,  in  this  case  the  transfer 
being  accomplished  generally  by  sliding ;  and  by  integument  taken  from 
the  arm,  foi-earm,  or  hand,  or  by  transplantation  from  remote  parts. 

Having  myself  practised  all  of  these  three  methods  in  the  repair  of 
the  nose,  I  am  prepared  to  declare  my  decided  preference,  in  nearly  all 
cases,  for  the  first,  or  the  operation  by  torsion,  from  tlie  forehead. 

Rhinoplasty  by  Torsion,  fVom  the  Forehead.  Kooma,  or  Indian 
Method. — In  case  the  entire  nose,  including  the  nasal  bones,  is 
destroyed,  having  first  assured  ourselves  that  the  patient  is  suffering 
under  no  serious  local  or  constitutional  malady  or  dyscrasy,  the  follow- 
ing rules  and  methods  of  practice  are  recommended. 

First  operation;  for  the  closure  of  the  nasal  chasm. — Hitherto  this 
operation — which  I  regard  as  preliminar}"  and  as  essential  to  success  in 
the  class  of  cases  now  under  consideration — has  not  been  thought  neces- 
sary, but  the  transplanted  integument  designed  to  form  the  new  nose 
has  been  laid  over  the  chasm,  and  attached  only  to  its  margins,  or  to  the 
integument  but  little  removed  from  the  margins,  consequently  the  cen- 
tre of  the  flap  has  had  no  support,  and  was  liable  to  fall  through  when 
the  opening  was  very  large,  or  at  least  to  become  very  much  flattened. 

The  opening,  if  small,  may  be  closed  by  freshening  the  margins,  and, 
after  lifting  the  adjacent  integument  by  subcutaneous  dissection,  slid 
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insate  for  sulisemient  cM>iitrai-liyii.  Tlie  knife  slioiild  cut  finnl)-  to  the 
me,  iiiclitdiiig  in  the  flap  everything  but  the  iwriosteuni.  On  the 
ght  side  the  iTK-tRion  may  terminate  opposite  tlie  inner  canthiis,  but  on 
le  left  it  muut  l>e  contiinied  into  the  line  of  iu<;it^ion  already  made  ahtiig 
le  corrcfipondhig  side  of  the  nose.  Tlie  pedicle  elionkl  be  broad,  in- 
luding  not  <»nly  the  smooth  space  l>etweeii  the  bnm-s,  but,  in  some  ca*ie8, 
portion  of  the  brows  themselves.  5.  The  flap  having  been  elevated, 
i  turned  toward  the  right  hand  of  the  operator,  brought  down  and 
ecured  in  jx«itioii  by  a  iiiunber  of  fine  silk  sutures.  There  must  be 
lO  strain  upon  the  pedicle,  or  nj»on  any  portion  of  the  flap,  6.  Strips 
if  fiheet  lint  covered  with  terate  are  laid  over  the  nose,  and  the  whole 
*i»ered  with  a  mass  of  witton  batting,  retained  by  a  light  tuni  of  a  roller. 
Che  wound  in  the  forehead  may  be  left  ojien,  covered  oidy  with  cerate, 
•r  it  may  be  eluded  in  part  by  adhesive  plasters. 


It  will  be  observed  now  that  the  flap  is  so  large  that  it  lies  in  folds. 
It  thin  excess  of  size  Is  necessary  in  order  that  it  may  be  free  to 
iiitract  and  thicken,  sin<;e  it  is  njxin  this  alone  tliat  I  rely  to  give 
evation  to  the  nose.  Most  oi>eratoi-s  liave  preferred  to  keep  tlie  flap 
erated  by  su]>i>ortB  until  cicatrization  is  completed,  and  as  a  conse- 
ieiu«  the  integument  has  not  been  allowed  to  thicken,  and  when  the 
pjKirt  wtis  removed  the  flap  ha^  fallen.  They  have  had  in  view,  nioi-e- 
er,  the  re-e»tablishinent  or  in-eser\ation  of  the  nasal  apertures,  which 
d  caimot  always  be  attained  by  my  opei-ation,  but  whitdi  is  really  a 
litter  of  small  moment. 
It  may  be  necessary  to  remove  an  apprehension  that  the  im<ler  sui-face 

the  flap  may  not  nnite  with  the  onter  and  tegumentai-y  surface  of 
e  nose,  Rejieated  <ibservations  have  shown  that  it  will  unite,  and 
at  in  any  part  of  the  body  a  niw  flap  pressed  close  iijion  a  tegumen- 
rv  surface  will,  in  most  c^cs,  nnite  in  a  similar  manner. 


lUKUKItV    l.'F    TrrK    SUM 

The  coiiiiniia  slumld  I*  tiiailt;  from  the  fiirpheail,  even  when  it  iii 
iieceasar}*  to  iiichide  a  (JurtitHi  of  the  luiir.v  aotilp.  If  httir  gfiw*  agsb 
after  ti-ansphuitation.  it  will  be  fi)Uii<l  U>  lie  Binall,  the  fuUiclw  having 
degenerated  in  aniftoqiieiice  of  lai-k  uf  iiouri^hiDeiit. 

Kinslly,  it  will  he  left  to  the  judgment  of  the  fiiirgetm  ti-  dcteniiUv*' 
after  the  lujiso  uf  foiii"  or  six  weeks.  wUetlier  it  will  be  advisable  to  lt*^ 
and  luimll  the  pediele.  and  rejiliMW  a  jionion  of  it  hi  the  spacj  betwo^" 
and  ab<i\e  the  eyebrows. 

Fie-  !KS. 


In  the  6aTTie  nmiiiior  I  have  reiwatedly  elosed  an  ojteiiiiig  on  the  ^mH/g 
of  the  iioee,  or  supplied  the  loss  of  a  portion  of  the  end  of  tlie  cr»*^ 
after  the  removal  of  an  epitheliinxa.' 
"*'  '"'  In  etieli  cases,  however,  the  pedielc  is 

alwajB  cut  at  the  eud  of  tliree  or  foiL* 
M'eekfi,  and  replaced  in  the  forehead.  Iz^^ 
the  aoeonijjariying  woiKl-euts  (fig.  336  _ 
is  rei>reBented  the  ease  of  a  woinan.  tht^^ 
eud  of  whoHe  nose  wa«  bitten  off  in  a  J 
brawl.  Jainiarv  Ist,  1S67.'  I  ojieratiHl  im 
iht  seventh  davafterthe  injiirj*.     One 
iiinnth  later  she  was  placed  under  the 
ititliienee  of  clilonifonn,  for  the  pur- 
pose of  having  the  [tediele  divided  and 
replaced,   but   before   I  wa«   ready  to 
ojierate  she   ceased  to  breathe.  Iwinfj 
killed  by  the  ana'sthetic     The  wnjd- 
tnils  i-epresent,  therefore,  the  ennditioii 
of  the  patient  immediately  prior  to  the  se]mration  and  replaeenient  of 
'  ^--'-      '  ■  '  ••  ■      g  completed  the  opemtion. 


the  pedicle,  which  would  li 


'  RhinojiUifly,  a,  [inper  rend  Ix'f ore  the  Sew 
and  pnVilished  in  the  "BiillHtin." 

'  The  Med.  Hec.  New  York,  Mnj-  18,  1867. 
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Fig.  329  represents  a  ease  in  which  an  epithelioma  was  removed  by 
le  author  from  the  side  of  the  nose,  the  womid  being  repaired  by  in- 
gmnent  transplanted  from  the  forehead.  The  dotted  lines  indicate 
le  original  incisions.  One  year  after  the  operation,  when  this  photo- 
raph  was  taken,  the  cicatricial  lines  indicating  the  course  of  the  inct 
ons  were  nearly  obliterated. 

Rhinoplasty  by  Sliding,  generally  called  the  French  Method. — 
:  the  loss  of  integument  is  very  limited,  this  method  is  sometimes 
raeticable ;  but  the  tension  of  the  flap  necessarily  resulting  from  the 
retching  of  the  sldn  in  the  process  of  sliding,  is  apt  to  draw  the  nose 
entually  to  one  side.  In  other  cases  the  union  fails  wholly,  and  the 
ip  retreats  to  its  original  position.  We  have  usually  avoided  these 
cidents  in  a  measure,  however,  by  supporting  the  integument  of  the 
ce  by  adhesive  plasters,  and  by  cutting  the  flap  at  its  base  at  the 
id  of  twelve  or  fourteen  days,  when  union  at  the  opposite  margin  was 
>mplete. 

In  some  cases  integument  may  be  taken  from  the  cheek  and  removed 
the  nose  by  torsion,  the  pedicle  being  subsequently  cut  and  replaced, 
•  not,  as  may  be  found  necessary. 

Rhinoplasty  by  Transplantation  f^om  Remote  Parts.  Ital- 
n  Method. — The  usual  mode  of  procedure  by  the  Italian  method  is 
borrow  integument  from  the  arm  or  forearm ;  the  arm  being  first 
cured  in  position  by  a  properly  constructed  apparatus,  or  by  bandages. 
The  vestige  of  nose  having  been  freshened,  the  flap  is  lifted  from  the 
m,  and  made  fast  to  the  face  by  sutures.  On  the  fifth  or  sixth  day, 
as  soon  as  union  is  established,  the  pedicle  is  severed,  the  arm  releas- 
[,  and  the  adjustment  of  the  flap  completed. 

The  position  of  the  arm  demanded  by  the  Italian  method  has  always 
)en  found  fatiguing  to  the  patient,  and  in  some  cases  it  has  proven  so 
tremely  painfid  that  surgeons  do  not  often  at  the  present  day  resort 
it.  Dr.  Prince,  of  Illinois,  has  contrived  a  very  ingenious  apparatus 
.  a  substitute  for  that  used  by  Warren  and  Tagliacotius,the  framework 
:  which  is  composed  of  iron.* 

The  following  case  will  illustrate  an  original  method  of  rhinoplasty 
t)m  the  hand.  Dieffenbach,  in  his  Operative  Surgery,  published  in 
856,  says  that  Labat  had  formed  a  columna  nasi,  by  a  flap  taken  from 
le  pahn  between  the  thumb  and  the  index  finger ;  but  I  am  not  aware 
lat  any  other  surgeon  than  myself  has  attempted  to  form  any  consid- 
rable  portion  of  the  nose  from  the  hand. 

When  a  child,  the  patient  had  lost  a  large  portion  of  his  nose  from  a 
cim.  The  face  was  also  extensively  scarred,  the  mouth  contracted, 
id  the  left  upper  and  lower  eyelids  were  everted.  March,  1847, 1 
Derated  for  the  restoration  of  the  upper  and  lower  lids,  and  a  few  days 
^ter  I  enlarged  the  commissures  of  the  mouth.     March,  1848,  the  first 

1  FUuHetfy  hj  David  Prince,  M.D.,  Lindsay  and  Blakiston,  Philadelphia,  t868. 
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operations  ha\  ing  proved  successful,  the  right  ala  of  the  rose  wm  re 
stored  by  a  sliding  operation.     There  was  then  no  remaining  integu- 
ment upon  the  face  or  forehead  sufficiently  free  from  cicatrices  to  be 
used  for  the  restoration  of  the  opposite  ala.    March  29,  the  operation 
for  reformation  of  tlie  left  ala  and  the  end  of  the  nose  was  commencei 
A  flap  was  dissected  from  tlie  ball  of  the  thumb  of  the  right  hand, 
two  inches  in  length  by  one  and  a  half  in  breadth,  its  base  resting 
over  the  radial  border  of  the  metacarpal  bone  of  the  index  finger; 
it  was  then  turned  back,  dressed  with  simple  cerate,  and  enveloped  in 
cotton  batting.     At  the  end  of  two  weeks  the  flap,  by  sloughing  and 
contraction,  had  diminished  to  about  half  its  original  size,  but  it  was 
three  times  its  original  thickness.     April  12,  having  placed  upon  the 
head  of  the  patient  a  cap  furnished  with  straps,  the  nose  and  the 
margins  of  the  flap  were  freshened,  and  by  means  of  a  sling  the  arm 
and  hand  were  brought  up  and  secured  to  the  cap,  the  flap  being  made 
fast  by  five  small  sutures.     A  pillow  was  slimg  under  the  arm-pit, 
against  which  the  arm  rested.     Two  students  were  left  in  attendance  to 
assist  the  patient  in  supporting  the  arm,  and  these  were  relieved  even 
four  hours  by  others.     Precisely  at  the  expiration  of  seventy-two  hours, 
tlie  integument  was  severed  and  the  hand  released,  the  patient  being 
already  much  exhausted,  and  impatient  for  the  separation  to  be  effected. 
A  small  portion  of  the  flap  sloughed  after  the  separation,  but  enough 
remained  to  give  a  satisfeictory  result* 

Tagliacotius,  in  transplanting  from  the  arm,  always  left  the  flap  to 
contract  and  cicatrize  several  days  or  weeks  before  making  it  fast  to  the 
face.  Modem  operators  have,  in  most  cases,  applied  the  flap  at  once,  but 
it  is  doubtful  whether  by  this  procedure  the  operation  has  been  im- 
proved. The  vascularity  of  the  integument  covering  the  arm  and  hand 
is  very  much  less  than  that  of  the  face,  and  flaps  lifted  from  the  former 
are  for  this  reason  much  more  liable  to  slough  than  flaps,  of  equal 
size  and  form,  taken  from  the  latter.  By  lifting  the  integument  from 
the  arm  or  hand,  and  permitting  it  to  inflame  and  thicken  before  it  is 
attached  to  the  face,  the  danger  of  a  failure  to  unite  and  of  sloughing  is 
probably  materially  lessened. 

In  case  the  columna  alone  is  destroyed,  it  is  best  replaced  by  inter- 
cepting a  portion  of  the  upper  lip  by  two  parallel  vertical  incisions, 
and  then  lifting  and  attaching  the  intercepted  piece  to  the  apex  of  the 
nose ;  closing  at  once  the  wound  in  the  lip  by  sutures.  The  mucoos 
membrane  which  is  exposed  eventually  assumes  very  much  the  appear- 
ance of  integument. 

AVhen  the  bridge  of  the  nose  is  greatly  depressed,  without  lofs  or  de- 
formity of  the  end,  the  only  proper  remedy  is  transplantation  from  the 
forehead ;  a  piece  of  integument  being  laid  over  the  depressed  portkm 
like  a  saddle. 
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iiut  in  tliose  cases  in  which  the  falling  of  the  bridge  Las  tipped  the 
end  of  the  nose  upwards,  it  will  be  necessary  to  dissect  the  integument 
from  above  downwards,  and  slide  the  end  of  the  nose  and  its  alae  down- 
Mrards,  and  then  immediately  supply  the  loss  of  integument  above  by 
transplantation  from  the  forehead ;  or,  where  the  amount  of  integument 
to  l>e  supplied  is  very  small,  by  sliding  integument  from  the  opposite 
tides  of  the  nose. 

Finally,  we  wish  to  correct  an  error  into  which  all  young  surgeons 
must  inevitably  fall  if  they  have  never  seen  the  results  of  rhinoplasty, 
when  made  for  the  restoration  of  a  nose  which  was  completely  lost,  but 
who  have  obtained  their  information  only  from  the  illustrations  in  the 
various  surgical  treatises.  A  well-proportioned,  perfect  nose  was  pro- 
bably never  made  in  such  a  case.  Indeed,  if  the  nose  is  inspected  one 
year  after  the  operation  is  completed,  it  will,  in  most  cases,  be  found  to 
be  little  else  than  a  flabby,  fungous-looking  appendage,  whose  cosmetic 
value  would  be  very  doubtful,  were  it  not  that  it  closes  in  from  view 
those  hideous  nasal  caverns. 

When  only  a  portion  of  the  nose  has  been  destroyed,  ^d  especially 
when  the  support  of  the  nasal  bones  and  of  the  septum  is  preserved, 
very  much  better  results  may  sometimes  be  attained.  Not  to  speak  of 
what  we  have  ourselves  been  able  to  accomplish  in  some  of  these  cases, 
we  may  be  permitted  to  call  attention  to  a  nose  constructed  by  Dr. 
Krackowizer,  of  this  city,  and  worn  by  a  fellow-citizen,  as  one  which  is 
perfect,  inasmuch  as  no  one  could  say,  from  inspection,  that  it  was  not 
the  original  organ. 


CHAPTER  Y. 

SURGERY  OF  THE  LIPS  AND  PALATE. 
Hare-lip.    B3rn-)  Ijabinm  Leporinum.     Labrum  Leporinum,  R.  O. 

Hase-lip  is  a  congenital  malformation,  and  a  result  of  arrest  of  devel 
opraent.  The  upper  lip  is  formed  from  three  points,  namely,  a  central 
and  two  lateral  points,  and,  whenever  the  union  of  these  several  por- 
tions is  not  completed,  a  fissure  results.  The  fissure  is,  therefore,  very 
seldom,  properly  speaking,  central,  but  it  is  upon  one  or  both  sides. 
Warren,  in  his  "  Surgical  Cases,"  has,  however,  reported  one  example  of 
true  central  fissure,  the  line  of  separation  passing  between  the  first  in- 
dsora. 

It  is  convenient  to  divide  hare-lip  into  two  principal  varieties,  namely, 
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single  and  doable,  according  as  it  is  found  to  exist  upon  one  or  both 
sides.  Either  of  these  varieties  may  be  complicated  with  a  fissiieoi 
the  alveolar  arcade  of  the  hard  and  soft  palates.  Fissures  in  the  alTeo- 
lar  arcade  are,  like  fissures  of  the  lip,  the  results  of  arrest  of  develop- 
ment ;  the  maxillary  bones  not  having  become  united  with  the  incisive 
or  inter-maxillary  bones.  Indeed,  this  condition  of  abnormity  in  the 
human  species  corresponds  to  what  is  observed  to  be  normal  in  certain 
of  tlie  lower  classes  of  vertebrata ;  the  central,  intercepted  prom.)ntory 
of  bone  answering  to  the  premaxillary  bones  of  these  animals. 

Period  most  favorable  for  the  operation. — There  can  be  no  donbt 
that,  if  we  regard  the  danger  to  life  from  the  operation  alone,  it  is  in- 
creased in  a  tolerably  exact  ratio  as  we  approach  the  period  of  birth ; 
but,  on  the  other  hand,  the  danger  to  life  from  inability  to  receive  food, 
while  the  fissure  of  the  lip  remains,  is,  in  very  many  cases,  quite  equal  to 
the  hazards  of  the  operation.  In  addition  it  may  be  said,  that  an  early 
operation  is  more  certain  to  leave  a  perfect  result  in  later  life ;  and  it 
is  believed  that  in  case  the  alveolar  or  palatine  bones  are  separated,  also, 
the  pressure  of  the  reunited  lip  will  aid  in  their  approximation. 

In  a  great  many  cases,  both  in  this  country  and  elsewhere,  the  opera- 
tion has  been  made  on  the  first  day  after  birth  ;  and  Dr.  Eaborg,  of 
this  city,  informs  me,  that,  having  operated  upon  the  first  day,  the 
child  was  able  to  nurse  on  the  fourth.  Perhaps  the  majority  of  expe- 
rienced surgeons  have  preferred  to  operate  between  the  sixth  and  six." 
teenth  week.  The  earliest  period  at  which  I  have  myself  operated 
the  seventh  day. 

There  is  another  question,  of  even  more  importance  than  that  whid 
relates  to  the  age  of  the  patient,  namely,  the  condition  of  health.    Th^^ 
testimony  of  experience  is  upon  this  point  conclusive.     If  the  child  i 
exceedingly  delicate  or  feeble,  if  it  has  a  diarrhoea,  or  an  eruptive  afiEeo-  - 
tion,  or  any  other  disturbing  malady,  it  is  better  to  wait.     Nor  ought 
the  operation  ever  to  be  made  during  the  period  of  first  dentition. 

Moreover  the  season  of  the  year,  as  an  active  predisposing  cause  of 
disease  in  early  life,  is  always  to  be  considered.  In  consequence  of  the 
operation,  and  perhaps  partly  in  consequence  of  the  reception  of  blood 
into  the  stomach,  infants  generally  suffer  from  diarrhoea  on  the  second 
or  third  day,  and,  if  the  operation  is  made  in  midsummer,  these  intes- 
tinal disturbances  sometimes  prove  fatal. 

In  regard  to  the  use  of  anaesthetics,  it  may  be  remarked  that  infants 
pass  under  their  influence  very  quickly  and  pleasantly,  and  there  is 
perhaps  no  instance  of  death  f i-oni  this  cause  ;  but  feeble  infants  often 
look  very  much  prostrated  after  their  employment,  and  I  believe  they 
are  rendered  more  liable  to  the  occurrence  of  diarrhoea.  On  the  whole, 
as  the  operation  usually  occupies  but  a  few  moments,  it  might  be  aa 
well  to  omit  them  generally. 

Single  Unoomplioated  Fissure. — The  instruments  required  for 
this  operation  are  a  pair  of  forceps,  a  strong  pair  of  scissors,  and  a 
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knife.    In  order  to  secure  the  hands  of  the  child  it  is  o 
A'ithdraw  tlie  anus  from  „_  ,^ 

he  sleeves  of  the  dress 
tnd  ]dace  them  ineide  of 
be  waist. 

The  child  being  held 
ipou  the  lap  of  an  aa- 
i»tant,  the  snrgeon 
eizes  the  lip  with  his 
ingere,  and  with  a  few 
itcisiuns  separate  it 
roin  the  alveoli ;  then, 

rith    the  strong  scissors,       OpenUw  m  pnctlMd  by  the  AnthoT  In  UncempUntal,   Slnela 

le  cnts  away  both  free 

nai^iis,  taking  care  that  sufficient  is  removed,  bo  that  a  broad  and 
traight  raw  surface  shall  Iw  exposed.  While  these  incisions  ara 
naking,  and  until  tlie  fissure  is  closed  by  the  Butures,  an  assistant  should 
K)ld  upon  the  lip  on  either  side  to  control  the  coronary  arteries. 

The  moment  the  incisions  are  completed  the  surgeim  plunges  a  large, 
straight  needle,  armed  with  a  heavy  silk  thi-ead,  thrcmgh  the  lower 
nargin  of  the  lip,  about  three  lines  from  the  cut  surface,  and  half  a  line 
ibove  the  junction  of  the  integument  with  the  vemiilion  border,  and 
iriugs  out  tlie  needle  upon  the  opposite  side  at  a  corres]X)nding  point 
t  second  needle,  having  a  straight  shaft  bnt  cnr\-ed  point,  furnished 
kith  a  similar  suture,  is  then  introduced  near  the  upper  margin  of  the 
iseiire  aiid  equally  remote  from  the  cut  surface.  In  the  case  of  infants, 
nd  especially  when  the  fisaure  does  not  extend  fairly  into  the  nostril, 
wo  sutures  are  sufficient.  In  other  cases  a  third  must  be  introduced 
,t  an  intermediate  point.  Tlie  sutures  are  now  tied,  commencing  with 
he  uppermost.  If  the  lower  suture  is  tied  first  it  is  apt  to  slide  over 
he  vennilion  border  and  fold  it  in.  The  bleeding  ceases  at  once  when 
he  Bntures  are  tied.  The  dressing  is  completed  by  adhesive  strips  laid 
jver  the  lip  from  one  clieek  to  the  other. 

S<jmc  words  of  explanation,  and  perhaps  of  defence,  of  this  mode  of 
operating,  may  be  necessary.  All  my  0[>erations  for  hare-lip  have  been 
arefully  rewirded,  and  by  one  of  my  pnpils  they  have  been  classified 
md  analyzed.*  Up  to  Jan.  1,  1872,  they  amount  to  fifty-five  cases; 
md  of  these  three  only  have  failed  to  nnite.  One  of  the  failures  was 
ly  firet  opeiution,  in  which  case  I  employed  hare-lip  jiins,  and  never 
aw  tlie  i>atient  after  the  operation  was  made.  In  the  second  case,  also, 
lie  patient  was  operated  ni>on  at  a  dispensary,  and  the  mother  did  not 
Btiim  to  me  until  the  end  of  the  week,  when  I  found  the  adhesive 
lasters  loose,  and  the  lip,  which  had  evidently  united,  toni  out  The 
tiird  €«ae  united,  biit  the  child  was  exceedingly  feeble,  and  on  tlie  fifth 
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day  the  union  gave  way,  and  on  the  ninth  day  she  died.     My  coiitem 
poraries  have  not  furnished  any  exact  statements  of  their  resultB,  but 
when  I  was  a  young  man,  M.  Roux  used  to  say  that  we  were  not  tc 
expect  more  than  two  successes  out  of  every  three  cases.     Bonx  opeT- 
ated  with  pins,  as,  indeed,  most  surgeons  have  done  since  they  we^c 
first  introduced  by  Ambrose  Par^ ;  yet,  as  I  think,  with  no  good  reafiO^* 
After  my  fii-st  unfortunate  operation  I  have  never  used  them,  and  tfc^ 
reiBults  of  my  operations  ought  to  be  a  sufficient  defence  of  the  si3t 
sutures,  which  I  have,  since  that  time,  universally  employed. 

The  objections  to  the  pins  are,  that  they  do  not  transfix  the  enti^ 
thickness  of  the  lip,  and  that  consequently  the  posterior  margin  of  t-He 
fissure  is  not  held  well  in  contact ;  they  leave  projecting  ends  whi-  -ch 
are  constantly  liable  to  be  hit ;  they  are  in  the  way  of  a  neat  &-r^id 
proper  adjustment  of  adhesive  plasters. 

The  metallic  suture  presents  also  some  obstacle  to  the  use  of  adhes^Sve 
plasters  ;  they  are  not  so  easily  removed,  and  they  are  quite  as  likely —  as 
the  silk  sutures  to  cause  ulceration.  Perhaps,  if  the  sutures  w-^^re 
permitted  to  remain  many  days,  a  difference  in  this  regard  might  be 
observed,  and  the  metallic  sutures  might  offer  some  advantages ;  Tfcut 
they  possess  no  advantage  in  cases  of  hare-Hp  when  the  sutures  ^re 
removed  as  early  as  the  third,  fourth,  or  fiifth  days. 

A  strong,  unyielding,  clean-cutting  pair  of  scissors,  such  as  I  h^sre 
had  constructed  expressly  for  this  purpose,  removes  the  margins  of   the 

Fig.  331? 


Hare-lip  Sciason. 

fissure  more  quickly  and  more  satisfactorily  than  the  knife.     And  l 
have  found  a  straight  incision  better  in  most  cases  than  any  of   the 
various  modifications  hitherto  suggested ;  but,  if  one  desires  to  give  to 
the  incision  any  special  form  or  direction,  it  can  be  as  easily  accomplish 
ed  with  the  scissoi-s  as  with  the  knife. 

Finally,  uj>on  the  pro])er  application  of  the  adhesive  strips  much  of 
the  success  of  the  operation  is  to  depend.  Their  purpose  is  threefold : 
fii-st,  to  draw  the  cheeks  so  firmly  together  as  to  remove  all  strain  from 
the  sutures ;  second,  to  compress  and  flatten  the  margins  of  the  wound, 
operating  in  this  respect  very  much  as  Dr.  Bozeman's  button  is  known 
to  do  in  secui'ing  accurate  apposition  of  vesico-vaginal  fistuloe ;  third 
— by  permitting  the  lower  strap  to  completely  overhang  the  lower  margin 
of  the  lip — to  protect  the  lip  from  the  spoon  when  receiving  food,  and 
to  prevent  it  from  becoming  dry.     If  the  prolabium  is  constantly 
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•-«^lx)fled  and  not  subjected  to  the  moderate  pi'essure  of  the  strips  oi 
plaster,  it  is  apt  to  swell  and  crack  open. 

The  plaster  strips,  in  order  to  be  efficient,  need  to  be  renewed,  alter 
^*i«  second  day,  every  twenty-four  hours :  the  cheeks  being  8up}>orted 
*>y  an  assistant  while  the  surgeon  cuts  them  in  the  centre — removing 
ttioee  portions  only  which  have  become  moistened,  and  leaving  tlie  por- 
tions covering  the  cheeks.   With  warm  water  and  soap,  and  a  soft  sponge 
le  lip  is  made  clean,  and  the  wounds  caused  by  the  sutures  examined, 
any  degree  of  ulceration  is  observed,  a  solution  of  sulphate  of  zinc, 
the  strength  of  one  or  two  grains  to  the  ounce,  must  be  applied  with  a 
czsamel's-hair  pencil     Usually  it  will  be  safe  to  remove  one  of  the  sutures 
SB  early  as  the  third  or  fourth  day,  and  rarely  need  any  of  them  be  left 
mfter  the  fifth,  but  the  straps  should  be  continued  from  seven  to  four- 
teen days. 

Hainsby's  spring  cheek  compressor  appears  to  me  a  very  awkward 
subatitute  for  adhesive  strips,  and  it  is  seldom  used  by  surgeons  in  this 
country,  although  Mr.  Fergusson  thinks  it  of  great  value  as  a  support  to 
the  lip,  and  in  some  cases  of  vride  fissure  he  has  used.it  with  advantage 
for  some  time  previous  to  the  operation. 

In  one  case  of  single  fissure  which  was  only  about  one-half  an  inch 
in  deptl^  the  following  expedient  secured  an  admirable  result.  The  lip 
Was  transfixed  with  a  narrow  bistoury  above  the  apex  of  the  fissure,  and 
from  thence  the  incision  was  carried  downwards  and  outwards  to  within 
a  few  lines  of  the  border  of  the  lip ;  from  the  same  point  of  beginning 
tlie  knife  was  carried  downwards  and  inwards,  and  the  intermediate 
loop  of  integument  displaced  downwards ;  after  which  the  triangular 
liole  in  the  lip  was  closed  by  a  couple  of  sutures.  At  first  the  loop 
formed  a  projection  upon  the  border  of  the  lip,  but  in  a  short  time  it 
contracted  and  the  line  of  the  lip  was  left  remarkably  perfect. 

The  same  procedure  may  be  adopted  in  cases  in  whicli  a  slight 
failure  in  a  previous  operation  has  left  a  depression  in  the  border  of 
the  lip. 

Single  Fissure ;  eomplicated  vrith  Fissiire  of  the  Alveolus,  or 
with  Fissure  of  the  Alveolus  and  Palate  Bones. — The  fissure  in  the 
alveolar  arcade  corresponds  uniformly  to  the  space  between  the  second 
incisor  and  the  cuspid,  indicating  the  line  of  original  separation  between 
the  maxillary  and  intermaxillary  portions  of  the  upper  jaw. 

In  these  examples  the  maxillary  bone  on  this  side  is  usually  depressed, 
and  the  ala  of  the  same  side  is  both  depressed  and  displaced  laterally. 
The  outer  margin  of  the  labial  fissure  is  nmch  obliqued  outwards,  and 
bound  to  the  gums  by  a  membranous  fnennm.  The  central  or  inter- 
maxillary portion  of  the  jaw  contains  usually  the  germs  of  two  teeth, 
one  of  which  generally  presents  toward  the  fissure. 

The  operation  for  the  relief  of  this  deformity  is  the  same  as  that  for 
angle,  uncomplicated  fissure,  with  these  exceptions.  The  germ  of  the 
•econd  incisor,  if  presenting  toward  the  fissure,  ought  first  to  be  removed^ 
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by  a  pretty  deep  circular  incision  with  the  point  of  a  strong  knife;  the 
membranous  frainum  beneath  the  outer  margin  of  the  fissure  must  b 
cut  freely,  and  the  dissection  must  bo  continued  well  up  under  the 
outer  ala  in  order  that  it  may  be  lifted,  and  tliat  it  may  be  drawn, 
without  strain  upon  the  suture,  toward  the  septum.  The  knife  should 
be  kept  close  to  the  bone,  to  avoid  wounding  large  vessels.  Tlie  fr»- 
num  which  underlies  the  internal  margin  of  the  fissure  should  not  be 
divided  so  freely,  inasmuch  as  it  is  not  desirable  that  this  portion  of  the 
lip  should  be  much  displaced  by  the  traction  of  the  sutures,  but  rather 
that  it  should  remain  as  a  fixed  point.  It  must  be  divided,  however, 
Bufticiently  to  allow  one  blade  of  the  scissors  to  pass  underneath ;  &nd 
at  the  same  moment  any  portion  of  the  gum  which  lies  exposed  may  be 
shaved  off,  so  as  to  give  a  bi*oader  surface  for  adlicsion.  In  remuving 
the  very  oblique  outer  margin  <;f  the  fissure,  care  must  be  taken  that 
the  incision  is  sufficiently  prolonged  both  above  and  below ;  and  all  the 
curve,  which  some  surgeons  have  considered  desirable,  can  be  given  to 
the  incision,  by  seizing  tliis  margin  with  a  pair  of  toothed  forceps 
midway  between  its  upper  and  lower  extremity,  and  cutting  with  the 
scissoi's  while  traction  is  made  with  the  forceps.  Finally,  these  exam- 
ples generally  require  three  sutures,  the  uppermost  of  which  must  be 
entered  at  the  outer  margin  of  one  ala,  and  brought  out  near  the  onter 
margin  of  the  opposite,  crossing  the  median  line  just  below  the 
columna  nasi.  I  have  sometimes  added  a  fourth,  on  the  lower  or 
lower  and  inner  margin  of  the  prolabium,  made  with  a  delicate  silk 
thread.  Several  surgeons  of  nmch  experience  think  this  suture  ought 
never  to  be  omitted ;  but  I  have  observed  that  it  is  apt  to  be  disturbed 
in  feeding,  and  that  it  is  very  prone  to  cause  ulceration.  I  therefore 
use  it  only  exceptionally,  and  always  remove  it  as  early  as  the  second 
dav. 

Double  Fissure,  oomplioated  "with  Fissure  of  the  Alveolar 
Arcade. — I  have  not  met  with  any  examples  of  double  fissure  which 
were  not  complicated  with  fissure  of  the  bone ;  but  in  other  respects 
these  cases  present  a  considerable  variety  of  conditions. 

The  central  or  intercepted  bone  always  contains 
^^'  ^^  the  germs  of  the  four  incisor  teeth.     In  one  exam- 

ple I  found  it  to  contain  the  germs  of  six  teeth. 
At  least  two  of  these  teeth,  or  their  germs,  usually 
present  obliquely  outwards;  sometimes  directly 
forwards.  It  is  situated  more  or  less  in  ad\'anc8 
of  the  lateral  portions  of  the  superior  inaxill»» 
sometimes  very  slightly,  and  at  other  times  the 
Double  Fissurr,  c.mpiioat.  vouicr  carrics  thc  Central  piece  forward  in  such  a 
jriwith Fiiauru of  the Aiv«»-     niauuer  that  the  intermediate  tegumentarj'  cove^ 

ing  is  on  the  same  line  and  continuous  with  the 
ridge  of  the  nose. 

The  treatment  of  a  case  of  this  kind,  in  which  the  central  porti<^ 
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projects  only  moderately,  presents  no  special  complications.  No  one 
thinks  now,  I  trust,  of  operating  upon  the  two  fissures  at  different  pe* 
riods  of  time,  as  was  once  proposed,  and  perhaps  practised. 

Both  tegumentary  fissures  are  to  be  treated  in  tlie  manner  already 
described,  the  central  piece  of  integument  being  reduced  to  the  form 
>f  the  letter  V*  The  sutures  are  then  passed  from  side  to  side,  imder- 
leath  the  central  piece,  and  tied  over  the  median  line.  To  ob\aate  all 
iaiiger  of  ulceration  or  strangulation  of  this  tongue  of  integument,  it 
•rill  be  prudent  to  interpose  a  narrow  fold  of  sheet-lint  between  it 
lud  the  knot. 

The  surgeon  must  not  forget  to  remove  the  germs  of  those  teeth  which 
[>resent  directly  forwards  or  toward  the  fissure.  These  teeth  develop 
isually  very  rapidly,  and  we  have  seen  them  breakup  an.  adhesion, 
which  was  already  completed,  by  the  projections  which  they  caused. 

When  the  inter-maxillary  bones  project  very  much  they  must  either 
be  cut  away  or  displaced.     If  on  examination  it  is  obvious  that  the  in- 
ter-niaxillarv  prominence  is  too  much  elevated, 
a8,  for  example,  when  it  is  nearly  or  quite  on  a  ^^-  ®^ 

level  with  the  ridge  of  the  nose,  the  tegumen- 
tary covering  must  be  lifted  by  dissection,  and 
the  bone  cut  away  with  cutting  forceps  or 
scissors.  Tiie  artery  of  the  septum  usually 
bleeds  very  freely  on  making  the  section  of 
he  bone,  but  pressure  with  the  end  of  the 
inger,  continued  a  few  minutes,  will  generally 
xintrol  it.  The  lip  is  then  to  be  closed  in  the  oeSSl?^iJ^""'  "''*"  ^"'"^ 
isual  way ;  the  piece  of  integument  attached 

jo  the  end  of  tlie  nose  being  left  hanging,  for  the  purpose  of  making 
ise  of  it,  one  or  two  months  later,  to  form  a  columna.  If  this  is  not 
lone,  the  interior  nares  present  a  very  open  and  unsightly  appearance. 
When  the  lx)ny  promontory  is  less  elevated,  but  so  much  above  the 
line  of  the  maxillary  bones  as  to  occasion  serious  deformity,  it  may  be 
bent  or  cnished  into  position. 

Notwithstanding  I  never  have  occasion  to  use  hare-lip  pins  in  this 
operation,  it  seems  necessarj^  since  so  many  of  my  contemporaries  con- 
tinue to  employ  them,  to  describe  their  mode  of  application. 

Soft  iron  wire  is  now  generally  preferred  to  the  inflexible  silver  pins, 
»ne  extremity  being  furnished  with  a  steel  pohit.  Two  of  these  are 
lenerally  employed,  each  pin  being  introduced  about  one-quarter  of  an 
rich  from  the  margin  of  the  fissure,  and,  after  penetrating  two-thirds  of 
lie  thickness  of  the  lip,  it  is  (tarried  across  and  brought  out  in  the  same 
naiiner  upon  the  opposite  side.  A  piec^e  of  silk  thread,  or  of  some  more 
oft  material,  such  as  white  yarn  or  candle-wicking,  is  then  carried 
.ronnd  the  lower  pin  and  across  the  fissure,  in  the  form  of  the  figure  8? 
n  in  the  manner  that  children  wind  their  kite-strings.  Dr.  Gross  pre- 
eiB  to  wind  the  thread  around  the  pins  without  crossing — that  is,  in  a 
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drcular  or  elliptical  manner.  In  the  same  manner  the  upper  pin  is  en 
closed  with  a  separate  thread.  After  which,  by  similar  diagonal  turns, a 
third  suture  is  made  to  unite  the  two  pins,  and  to  compress  in  enme 
measure  the  intermediate  portion  of  the  lip.  Lately  we  have  observed 
that  many  surgeons,  who  employ  the  pins,  add  also  the  adhesive  plaster; 
yet  it  is  apparent  that,  over  the  irregular  projections  caused  by  the 
threads  and  pins,  they  are  used  to  less  advantage.  Finally,  the  p)inta 
of  the  needles  are  removed,  and  the  dressing  is  complete.  The  pi-actice 
is  usually  to  remove  the  pins  on  the  third  or  fouith  day,  and  thereafter 
to  rely  upon  the  adhesive  plastei-s  alone. 

Congenital  Fissures  of  the  Lower  Lip,  and  of  the  Ck>mTDi8- 
sures. — A  cleft  of  the  lower  lip  has  been  seen  occasionaUy  as  a  oou- 
genital  deformity ;  and  more  frequently  there  has  been  observed  an  ex- 
tension of  one  of  the  commissures,  the  teeth  upon  one  side  being  exposed 
to  view  as  far  back  as  the  last  molare ;  or  there  may  exist  an  elliptical 
opening  through  the  sides  of  the  cheek. 

These  malformations,  like  hare-lip,  are  examples  of  arrest  of  devebp- 
ment.  The  treatment — by  pla.'^tic  surgery — is  very  simple,  and  in  most 
cases  successful.  It  will  not  be  necessary  to  describe  the  varions  opera- 
tive procedures  demanded  in  these  cases. 

M.  Dmnarquay  has  lately  called  the  attention  of  the  Surgical  Society 
of  Paids  to  a  little  girl  with  double  hare-lip,  in  whose  family  there  hsTe 
been  eleven  cases  of  deformity  of  the  lip,  passing  through  three  succe^ 
sive  genei*ations ;  but  in  several  of  these  cases  the  congenital  deficiency 
consisted  in  two  openings  in  the  lower  lip,  "  on  either  side  of  the  nieaial 
line,  penetrating  the  whole  labial  thickness,  with  a  peculiar  form  of  the 
lip  itself."  He  mentions,  also,  that  he  had  first  called  attention  to  a 
similar  malformation,  in  the  Gazette  MSdicaley  so  early  as  1845. 

Oleft  Palate.     Bjn^  Fiaaura  Palati,  R.  O. 

Coexisting  with  fissure  of  the  lip,  as  has  already  l)een  observed,  there 
is  not  unfrequently  fissure  of  the  palate ;  but  such  fissures  may  exi«t 
independently  of  hare-lip.  The  uvula  alone  maybe  cleft;  the  cleft 
may  involve  both  the  uvula  and  the  velum,  or  it  may  extend  more  or 
less  forward  through  the  hard  palate ;  finally,  the  arrest  of  development 
is,  in  rare  cases,  limited  to  the  bony  structures  of  the  palate,  with  of 
without  fissure  of  the  lip. 

M.  Eoux,  in  1819,  made  the  first  successful  operation  for  cleft  palate; 
since  wliich  time  surgeons  have  introduced  various  improvements  aud 
modifications,  and  its  application  has  been  gradually  extended,  from  the 
closure  of  a  simple  fissure  of  the  soft  palate,  to  the  occlusion  of  the 
most  extensive  fissures  of  both  the  soft  and  hard  palate.  Among  those 
«rho  have  especially  contributed  to  the  perfection  of  this  operation  the 
names  of  the  two  Warrens,  Fergusson,  Pollock,  Langenbeck,  Mettauc^i 
Mtttter,  Fancoast  and  Dieflfenbach  are  most  distinguished. 
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The  tenn  " Btapliyloraphy ,"  originally  employed  to  dceigiiate  uloeiiie 
**f  any  portion  of  the  palate,  is  now  limited  to  tlie  opemtion  upon  rlie 
**>ft  i>alale;  wiiile  tlie  term  "  uranoplasty  "  ia  applied  to  the  operatinD 
**Ji<sii  the  Lard  [mliile. 

Stapbyloraphy.— Until  recently   iio  attempts  have  heeu  made  t: 
*>p)erate  dnriug  the  peiiod  of  infancy  or  early  t-hildhood,  it  heing  con- 
sidered necessaiy  that  the  aiihjetit  of  the  operation  sliould  have  arrived 
a:t  sitcli  years  of  diHcretJon  as  wonld  unalile  him  to  cmtifjl,  iu  wmie 
xxieaj?nre,  the  nifjti.)nB  of  the  monlh,  throat,  vehiin,  and  the  various  other 
parts  concerned.     Nor  Is  it  yet  rendered  certain  that  tlie  advantages  of 
aui  early  operation  are  coniniensiirate  with  tlie  ditiiciiltiee  and  embarrasfl- 
snetita  whiiJi.  notwithstanding  the  admitted  inipi-ovenients,  the  enrgeon 
xQUAt  Rtill  «nc<^iuuter  at  tliis  periwl  of  life.     Mr.  Fergnasou,  wlioin  I  am 
clisposed  to  regai-d  se  a  Tery  trustworthy  authority  upon  this  subject, 
TieTcr  attempted  the  operation  in  infancy,  and  fonsidera  tlte  chances  of 
BucceiBS  best  at  or  beyond  the   period   of    pul>erty.      He    succeeded, 
however,  in  children  hetwecu  the  10th  and  15th  years  of  life.     I  liave 
oDiw  made  the  operation  in  a  child  twelve  years  of  age,  but  it  proved  a 
faUtire:  the  failure,  however,  had  notldng  to  do  with  the  age  of  tlie 
patient,  since  ahe  was  able  to  control  her  month  and  tongue  quite  aa 
TOmpletely  as  any  adult  upon  whom  I  have  operated. 

Tlie  patient  must,  he  in  jwrfeet  healtli,  and  the  month  mnat  have  the 
average  capacity  of  expansion  to  insure  succees.  It  is  well,  also,  to  have 
him  under  observation  for  a  week  or  two  prior  to  the  operation,  in  order 
tliat  he  may  be  tiained,  and  that  the  parts  may  become  accustomed  to 
the  touch  and  pressure  of  rhe  surgeon's  fingers  and  iustruiiiente. 

The  instnmients  reqniretl  are,  a  pair  of  long,  toothed  forceps,  a  long, 
luuTow-bladed,  sharii-pointed  knife,  a  pair  of  strong  ucissors  cur\'ed 
upon  the  flat  side,  Warren's  curved,  spear-pointed  knife,  a  ]>eriosteuro 
elevator,  short  cnned  needles  and  a  needle-holder.  There  will  be 
needed  also  sponges  and  sponge-holders,  and  ice-water;  the  latter  to 
control  hffimorrhage.  Well-waxed  silk  is  the  otdy  ligature  I  have  used 
in  these  imsee,  and  probably  no  other  will  be  found  so  manageable,  or 
le»  liable  to  give  way ;  espeoially  since  in  this  operation  the  parta  are 
never  allowed  to  be  upon  the  strain. 

I  have  in  my  possession  a  variety  of  other  instruments  which  have 
been  contrived  for  carrnng  the  needle  and  for  other  purposes,  siich  as 
the  crochet-aiguille  of  Schwerdl.  Warren's  straight  and  recurved  needle? 
in  fixed  handles,  Carr'a  staphyloraphy  instnnnent,  and  the  instniment 
of  Depierris — tlie  two  latter  i)|M'raling  upon  the  principle  of  the  sewing 
machine — also  Simpson's  canulated  needle  for  uonvejnng  wire  ligaturee. 
They  are  all  ingenious,  but  some  of  thern  are  complicated  and  Uahle 
to  become  disarranged,  and  none  of  them  will  so  constantly  meet  the 
emergencies  as  the  common  curved  needle,  employed  with  a  firm  needle- 
holder.  Nevertheless  it  may  lie  prudent  Ut  have  more  or  less  of  tha 
>nts  I  have  named  at  hand.     Irdeed  there  are   many  other 
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iiiBtniments  which  may  at  times  be  foimd  exceedingly  useful,  8uch,foi 
example,  as  the  chisel-shaped  knife  of  Pollock,  which  can  be  adjnfcted 
to  any  angle  with  the  shaft,  and  may  thus  be  made  ^o  adapt  itself  tn 
the  greater  or  less  curve  of  the  vault ;  periosteum  elevators  of  variooi 
sizes  and  fonns ;  straight  scissors,  and  scissors  curved  upon  the  narrow 
side;  Warren's  set  of  forceps;  long,  mouse-toothed  forceps;  Sim's 
adjuster,  for  wire  sutures ;  tenacula,  etc.  And  in  case  aucesthetics  are 
used,  a  \vire  gag  and  tongue-holder,  and  an  appamtus  for  conveying 
ice-water  spray  upon  bleeding  vessels. 

The  method  which  I  shall  describe  is  the  same  which  was  practised 
with  so  much  success  by  John  Mason  Warren,  and  which  I  have  myself 
adopted  m  the  few  operations  I  have  hitlierto  made.  It  is  indeed 
essentially  the  same  as  that  practised  by  Fergusson,  Pollock,  and 
Langenbeck.  Each  of  these  gentlemen  have  uitroduced  certain  changes 
in  the  mode  of  procedure,  but  some  of  these  changes  involve  no  new 
principles,  and  otiiers  have  not  established  by  indubitable  evidence 
their  claims  to  preference. 

First.  In  nearly  all  cases  in  which  the  fissure  in  the  soft  palate  ii 
complete  it  will  be  found  impossible  to  close  the  cleft  at  its  upper  angle, 
without  having  previously  loosened  the  attachments  of  the  velum  to  the 
bony  palate  from  which  it  is  suspended.  This  is  done  by  the  curved, 
spear-pointed  knife,  or  by  Pollock's  chisel-shaped,  movable-bladed  knife. 
Hare  must  be  taken  not  to  extend  the  dissection  to  the  spheno-palatine 
foramina,  lest  the  superior  palatine  artery  should  be  wounded.  A 
wound  of  this  artery  in  the  operation  of  staphyloraphy  does  not 
endanger  the  integrity  of  the  flaps,  as  in  uranoplasty ,«but  the  bleeding 
may  be  troublesome  and  may  require  prolonged  pressure  with  the  finger 
for  its  arrest.  There  are  several  small  vessels  originating  from  the  infe- 
rior palatine  artery  which  are,  however,  necessarily  wounded,  and 
wliich  bleed  for  a  few  moments  somewhat  freely. 

Second.  One  moiety  of  the  uvula  being  seized  with  the  forceps  and 
drawn  forwards  and  across  the  fissure,  two  bands  are  thrown  into  relief 
each  terminating  in  the  base  of  the  uvula ;  one  of  these  is  the  posterior 
pillar  of  the  palate,  and  indicates  the  position  of  the  palato-phai^Tigen* 
muscle ;  the  other  band  is  a  little  above  and  behind  the  posterior  pillar, 
and  indicates  the  course  of  the  levator-palati.  The  palato-pharjTigel, 
in  the  normal  condition  of  the  velum,  when  in  action,  approximate  the 
posterior  pillar,  but,  when  the  palate  is  cleft,  their  action  separates  the 
lateral  halves.  The  palato-glossal,  comp<^ing  the  anterior  pillar,  and  the 
tensor  palati,  it  is  thought,  act  in  a  similar  manner,  but  most  operator* 
Iiave  only  found  it  necessary  to  divide  the  two  first-named  miisdefl  in 
order  to  secure  the  requisite  immobility  to  the  palate  and  velum.  WaireD 
accomplished  their  section,  while  the  uvula  was  held  in  the  pcdtion 
already  described,  first,  by  a  powerful  stroke  across  the  free  mai^  of 
Qxe  posterior  pillar  with  the  curved  scissors,  extending  the  inciBi(»n« 
fc^rwards  and  backwards,  so  as  to  divide  the  mucous  membrane  until  t^ 
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ensioii  was  relieved.    The  second  fold,  consisting  chiefly  of  the  levatoi 
MJati)  with  its  mucois  covering,  was  then  divided  in  a  similar  manner. 

Warren  thus  effectnallv  divided  those  two  muscles  which  most  inters 
ere  with  the  success  of  the  operation,  and  in  April,  1843,  he  published 
be  results  of  fourteen  operations  made  according  to  this  method.  In 
)eceniber,  1844,  Fergusson  read  before  the  Royal  Medical  and  Chirur- 
ical  Society  a  paper,  announcing  a  new  method  of  operating,  in  which 
e  divided  the  palato-pharjmgeal  muscle  and  the  levator  palati;  the 
rst  in  precisely  the  same  manner  as  Warren  had  already  done,  namely, 
rith  the  scissors,  and  the  second  by  passing  the  knife  "  through  the  fis- 
ore,  so  that  its  point  can  be  laid  on  the  tissues  immediately  above  the 
oft  velum,  midway  between  its  attachment  to  the  bones  and  the  pos- 
erior  margin,  and  about  half  way  between  the  velum  and  the  lower 
md  of  the  Eustachian  tube ;  the  point  is  then  thrust  deep,  and  carried 
lalf  an  inch  or  more  backwards  and  forwards,  so  as  to  cut  the  levator 
)alati."  He  has  not  thought  it  useful,  generally,  to  cut  the  palato-glos- 
al  or  the  tensor  palati.  Without  intending  to  detract  from  the  credit 
lue  to  Mr.  Fergusson,  it  must  appear,  then,  that  to  him  we  are  indebted 
:or  indicating  by  name  what  muscles  he  divided,  although  Warren  had, 
)robably  without  being  aware  of  the  fact,  preceded  him  in  their  divi- 
aon ;  and  that  he  substituted  subcutaneous  section  of  the  levator  palati 
:or  Warren's  simpler  but  perhaps  equally  effectual  method.  Warren 
[eclares  that  in  his  operations  the  uvula  was  put  at  rest ;  and  Fergusson 
ays  that  he  has  found  it,  "  in  some  instances,  diflicult  to  arrest  all  mus- 
ular  movement "  by  the  method  which  he  substituted  for  WaiTen's. 

Pollock  divides  both  the  levator  and  the  tensor  palati,  by  thrusting  a 
aiife  through  the  soft  palate,  on  the  imier  side  of  the  hamular  process, 
ibove  the  line  of  tliese  muscles,  and  then,  depressing  the  point  of  the 
oiife  freely,  making  a  sweeping  cut  through  the  posterior  surface  of  the 
palate.  He  does  not  find  it  necessary  to  di\nde  the  palato-pharyngeus 
>r  palato-glossus.  In  Mr.  Fergusson's  last  communication  upon  this  sub- 
ject, I  find  that  he  considers  a  division  of  the  levator  palati  alone  suffi- 
rdent. 

It  is  by  no  means  detennined,  then,  which  of  the  three  muscles  it  is 
most  necessary  to  di\ade,  nor  in  what  precise  manner  the  division  can 
be  most  conveniently  practised ;  but,  since  all  claim  to  have  attained  the 
same  result,  namely,  paralysis  of  the  uvula  and  velum,  we  venture  to 
submit  whether  the  question  of  the  exact  mode  of  procedin*e  is  not  still 
*pen ;  and  to  suggest,  that  it  is  by  no  means  determined  whether  any  of 
hese  excellent  English  surgeons  have  made  any  improvement  upon  the 
>peration  as  practised  by  Warren. 

Third.  The  margin  of  the  fissure  is  seized  below  its  middle,  and,  with  a 
ibarp-pointed  knife,  a  narrow  ribbon  is  removed  from  one  side  and  then 
Erora  the  opposite.     If  the  uvula  is  long,  a  portion  of  it  may  be  excised. 

Fourth.  As  soon  as  all  bleeding  has  ceased  the  sutures  are  introduced 
— ^the  middle  first  and  the  lower  last.     The  ed^^  of  the  fissure  must, 
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of  cx)ur8e,  be  brought  into  contact,  but  there  must  be  no  strain  upon  thfi 
sutures,  nor  must  they  be  tied  so  tightly  as  to  strangulate  the  intermd 
diate  tissues. 

A  very  ingenious  mode  of  passing  the  sutures  has  been  devised  bj 
Mr.  Avery,  by  which  each  suture  may  be  introduced  from  the  anterior 
surface  of  the  velum.  A  straight  or  slightly  curved  needle,  attachecl  to 
a  handle,  and  armed  with  a  fine  suture,  is  thrust  thronjrh  the  velum, 
when  the  suture  is  seized  behind  the  velum  and  drawn  through  double, 
the  needle  being  at  tlie  same  time  withdrawn.  A  second  and  stronger 
suture  is  then  passed  through  the  opposite  side  of  the  cleft  in  the  same 
manner,  one  end  of  which  is  seized  and  brought  out  of  the  month, 
while  the  needle  is  witlidrawn.  The  second  suture  is  now  passed 
through  the  lf)op  of  the  first,  and,  the  first  or  double  suture  being 
pulled  upon,  the  second  is  brought  out. 

After  the  operation,  the  patient  must  be  fed  upon  animal  broths,  or 
such  other  forms  of  nutritious  fluids  as  he  may  choose:  of  these  he  mar 
partake  freely.  lie  should  be  advised  not  to  converse,  or  to  open  his 
mouth  widely.  The  stitches  are  not  to  be  removed  earlier  than  the 
seventh  day,  nor  is  it  objectionable,  in  some  cases,  to  leave  them  later. 

Uranoplasty. — ^Warren  preferred,  in  case  he  found  it  expedient  to 
attempt  the  closure  of  the  bony  palate,  to  perform  tlie  operation  at  the 
same  time  that  he  closed  the  soft  palate ;  and  having,  therefore,  com 
menced  the  separation  of  the  mucous  membrane — including  the  submu- 
cous areolar  tissue — from  the  posterior  portion  of  the  bony  fissure,  in  the 
manner  which  has  already  been  stated,  it  was  continued  forwards  to  the 
termination  of  the  fissure  in  front,  and  laterally  on  each  side  toward  the 
alveolar  arcade,  until  the  loosened  membrane  could  be  made  to  meet 
easily  in  the  median  line.  Care  was  taken  not  to  wound  the  palatine 
arteries.  It  was  observed  that  in  most  of  the  cases  there  was  no  defici- 
ency of  materials  to  fill  the  gap ;  the  great  breadth  of  the  fissure  being 
usually  a  result  of  the  oblique  direction  of  the  sides  of  the  vault  rather 
than  of  actual  deficiency  of  bone ;  consequently,  when  the  flaps  were 
loosened,  and  allowed  to  fall  into  a  more  nearly  horizontal  position, 
their  edges  generally  met,  and  there  was  no  need  of  lateral  incisionB. 
The  edges  were  then  pared  and  closed  by  silk  sutures. 

Notwitlistanduig  Dr.  Wari*en  thus  succeeded  in  closing  a  very  lai]g« 
proportion  of  the  cases  of  fissure  of  the  hard  palate  upon  which  he  had 
operated,  he  ceased,  in  the  later  years  of  his  life,  to  make  the  operarion, 
except  in  cases  where  the  fissure  was  narrow,  having  become  satisfied 
that  properly  constructed  obturators  were  suitable  substitutes  for  a  tedi- 
ous and  somewhat  uncertain  operation. 

Lately,  however,  Langenbeck  claims  to  have  essentially  modified  and 
improved  Warren's  operation,  by  including  in  the  flap  not  only  the  mn* 
00U8  membrane  and  Uie  submucous  areolar  tissue,  but  also  the  p^<^ 
(euni.    He  terms  his  method  '^  muoo-periosteal  uranoplasty." 

There  are  three  essential  points  upon  which  it  is  declared  the  fucoetf 
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of  Langenbeck's  operation  mainly  depends :  first,  that  by  the  aid  of  a 
Bomewhat  blunt  instrument,  the  periosteum  be  lifted  with  the  nracous 
tnembrane;  secofid,  that  the  two  spheno-palatine  canals  and  the 
interior  palatine  canal  he  avoided  in  the  dissection,  since  a  wound  of 
the  superior  palatine  artery  is  apt  to  lead  to  the  destruction  of  more  or 
less  of  the  flaps ;  third,  the  formation  of  lateral  incisions,  to  allow  the 
laps  to  slide  inwards. 

It  will  be  observed,  however,  that  Warren  also  sought  to  avoid  lesion  of 
Jie  palatine  artery,  and  that  he  omitted  the  lateral  incisions  only 
because  he  found  they  were  not  generally  necessary.  To  Dieffenbai*.h, 
and  not  to  Langonbeck,  we  are  indebted  for  the  first  suggestion  of  the 
lateral  incisions ;  and,  whatever  advantage  they  may  possess,  the  credit 
yt  their  introduction  does  not,  as  is  well  known,  belong  to  Langenbeck. 

That  which  "  especially  distinguishes  this  method  (of  Langenbeck^j  is 
the  inclusion  of  the  periosteum  within  the  flaps,  with  a  view  to  the  re- 
production of  bone."  *  Yet  it  does  not  appear  that  we  have  much  testi- 
oQony  that  a  result  so  desirable  as  a  reproduction  of  the  bony  vault  has 
(ret  been  attained.  Of  65  cases  collected  and  arranged  by  Whitehead, 
limself  an  ardent  disciple  of  Langenbeck,  in  which  this  new  method 
las  been  practised  by  Langenbeck,  Simon,  and  others,  only  one  is  men- 
loned  in  which  bone  has  been  reproduced.  Of  this  case  it  is  said 
*  there  was  a  good  formation  of  bone."  It  would  be  instructive  to  know 
precisely  how  much  is  meant  by  this  expression,  and  whether  the  exam- 
ination of  the  vault  has  been  made  with  sufiicient  care  to  preclude  all 
lonrces  of  error. 

The  truth  is,  however,  that  neither  Warren  nor  any  one  else  has  ever 
been  able  to  raise  the  mucous  membrane  in  these  cases  without  lifting 
also  the  periosteum.  The  mucous  membrane  and  the  periosteum  lining 
the  roof  of  the  mouth  are  too  closely  united  to  be  separated,  even  in  the 
iissecting-room,  vdthout  the  greatest  care  and  painstaking;  but  to  accom- 
plish such  a  separation  in  the  living  subject  with  the  instruments  em- 
ployed by  Warren  was  simply  impossible.  Warren  did  indeed  speak 
)nly  of  lifting  the  "  mucous  membrane,"  vrithout  referring  to  the  areolar 
iasne  and  the  periosteum,  which  must  of  necessity  have  been  lifted  with 
t ;  as  one  might  speak  of  raising  the  dura  mater,  without  referring  in 
erms  to  the  serous  lining  which  would  of  necessity  accompany  it. 

There  is  really  no  excuse  for  this  misconception  on  the  part  of  the 
German  surgeon.  He  ought  to  have  seen  that  Warren  mtemled 
o  include  the  periosteum  when  he  spoke  of  the  mucous  membrane, 
ind  that  he  actually  lifted  both  whenever  he  made  the  operation 
)f  uranoplasty.  The  real  points  of  difference  are  as  follows: — 
Langenbeck,  adopting  Dieffenbach's  suggesticm,  has  resorted  to  lateral 
incisions,  which  serve  to  relieve  a  little  the  tension  of  the  flaps,  and 

'  Soiv^oaI  Txeatment  of  Clef fc  of  the  Hard  Palate,  with  an  ninBtratiye  Case.  By  Wm. 
L  Whitehead,  M.D.,  New  York.    NeioTork  Med,  Jmir  .  April,  1889. 
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through  which  the  operator  will  find  it  more  convenient  generally 
to  lift  the  flaps  from  the  bone ;  and  he  has  employed  the  periosteal 
elevator  where  Warren  employed  the  scissors  and  the  blont  hook  In 
either  way  the  periosteum  can  be  easily  raised,  but  by  Langenbeck'i 
method  it  is  the  most  readily  accomplished. 

I  wish  to  add  that  Mr.  Fergusson  has  said,  in  one  of  his  recent  lec- 
tures, speaking  of  the  separatioji  of  the  soft  tissues  from  the  hard  pal- 
ate, and  of  Dr.  Warren's  claims,  "I  know  of  no  originality  before  his, 
and  that  I  look  upon  all  modem  claims  to  such  originality  as  arising 
from  ignorance  or  a  desire  to  rob  the  fair  reputation  of  a  name  whi(i, 
in- son  as  in  father,  will  stand  for  generations  among  the  brightest  in 
surgery."  * 

Of  Langenbeck's  success  in  closing  the  fissure,  without  reference  to  the 
formation  of  bone.  Whitehead  informs  us  that,  of  twenty-one  cases  of 
congenital  fissure  operated  upon  by  this  surgeon,  four  resulted  in  partial 
and  one  in  complete  failure ;  leaving  about  three  successes  out  of  every 
four  cases.  Simon  had  three  complete  failures  out  of  fifteen  cases. 
Whitehead  has  himself  operated  upon  two  cases  of  congenital  fissure 
with  admirable  success.  If  Warren's  statements  are  to  be  received— and 
no  one  has  called  them  in  question — his  success  was  quite  equal  to 
that  obtained  by  Langenbeck's  method,  since  he  affirms,  "  I  have  me- 
ceeded  in  completely  closing  a  very  large  proportion  of  all  the  fissnres 
upon  which  I  operated,  including  some  very  extensive  ones,  and  thus 
established  the  operation  as  a  perfectly  practicable  one."  * 

Nevertheless  he  declares  that  he  has  ceased  of  late  years  to  operate 
for  the  closui'c  of  the  anterior  portion  of  the  cleft  in  extreme  cases,  pre 
ferring  to  leave  these  openings  to  be  closed  by  artificial  obturators. 

It  has  seemed  necessary,  in  justice  to  my  deceased  friend  and  coun- 
tryman, to  say  thus  much  of  the  relative  claims  of  these  several  ope^ 
ators,  Warren,  Fergusson,  and  Langenbeck,  in  order  that  my  readers  may 
judge  to  whom  the  world  is  hereafter  to  be  especially  indebted  for  the 
relief  of  this  deformity.  I  have  not  assumed  to  decide  the  question.  If 
the  operation  of  the  great  Prussian  surgeon  shall  prove  itself  capable,  by 
such  testimony  as  the  laws  of  science  exact,  of  reproducing  the  bony 
vault,  and  of  closing  a  larger  proportion  of  fissures  tlian  could  be  closed 
by  Warren's  method,  or  if  Fergusson  or  Pollock  shall  establish,  by  more 
successful  results,  the  advantage  of  subcutaneous  myotomy  over  external 
myotomy  in  the  operation  of  staphvloraphy,  we  shall  not  hesitate  to  ac 
knowledge  their  claims. 

As  to  the  infiuence  of  the  operation  of  uranoplasty  upon  the  voice 
and  articulation,  when  successful,  it  is  all  that  could  be  desired.  The 
closure  of  an  opening  in  the  bony  palate,  whether  by  uranoplasty 
or  by  an  artificial  obturator,  effects  a  complete  restoi-ation,  provided 


*  Fergfusson,  Lectures  on  the  Progress  of  Anatomy  and  Surgery.    London,  1868,  p.  74 
Warren's  Surgical  Cases  and  Operations,  p.  130.     Boston,  1867. 
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3re  is  no  defect  in  the  soft  palate,  or  in  any  of  the  other  organs  of 
sech. 

The  same  cannot  be  said,  however,  oi  the  operations  for  the  restoration 
the  soft  palate.  This  organ  never  can  be  restored  to  its  normal 
m;  its  flexibility  is  impaired,  arid  its  muscles  are  nearly  or  quite 
ralyzed  by  any  operation  which  has  yet  been  made ;  articulation  be- 
aes  in  some  cases  a  little  more  distinct,  and  perhaps  less  sonorous, 
:  the  peculiar  nasal  sound  continues,  in  all  the  cases  which  have  come 
ier  my  notice,  almost  wholly  unchanged.  Subsequent  careful  train- 
;  will  perhaps  accomplish  some  improvement,  but  not  much.  In 
«e  examples  in  which  both  a  fissure  of  the  hard  and  of  the  soft  pal- 
has  been  closed,  the  patients  experience  generally  a  positive  advan- 
e,  in  that  they  are  no  longer  annoyed  by  the  dripping  from  the 
•es,  deglutition  is  effected  with  more  certainty  and  comfort,  and  they 
1  relieved  from  an  micomf ortable  sensation  of  dryness  in  the  nares 
i  fauces. 

fVliere  surgery  fails  in  so  many  essential  points,  it  is  a  just  matter  of 
igratulation  that  ingenious  mechanical  contrivances  have  contributed 
;  a  little  to  the  relief  of  the  sufferers.  There  are  certainly  a  few  ex- 
>tional  cases,  in  which  the  chasm  is  remarkably  wide  and  extensive ; 
i  still  others,  in  which  the  condition  of  the  patient,  or  an  nnconquer- 
e  fear  or  repugnance  to  a  surgical  operation,  renders  mechanical  ex- 
lients  desirable. 

Co  Norman  W.  Kingsley,  dentist,  of  this  city,  we  are  indebted  for  the 
6t  complete  artificial  palate  which  has  yet  been  devised.  It  is 
istructed  of  vulcanized  rubber,  and  may  be  employed  as  a  simple 
iirator — a  substitute  for  the  hard  palate — or  as  a  substitute  for 
I  soft  palate,  or  for  both  when  the  fissure  extends  through  both  hard 
]  soft  palate.  It  is  flexible,  moving  with  the  muscles  in  the  act  of 
jlutition ;  it  is  easily  adjusted  and  removed  by  the  patient  himself; 
8  worn  without  any  sense  of  discomfort ;  and  improves  the  tone  and 
ver  of  articulation  in  a  marked  degree.  The  apparatus  makes  no 
jral  pressure  upon  the  sides  of  the  fissure,  and  therefore  cannot,  as 
36  have  apprehended,  prevent  in  any  degree  the  tendency  in  the 
are  to  close  in  the  progress  of  the  growth  of  the  bones. 
Ifr.  Pollock,  surgeon  to  St.  George's  Hospital,  London,  who  is  well 
)wn  for  his  large  experience  in  this  class  of  operations,  addressing 
Odontological  Society  of  London,  says  of  Kingsley's  artificial 
ate :  "  I  look  upon  it  as  one  of  a  series  of  those  very  great  iraprove- 
ats  that  have  come  from  the  other  side  of  the  Atlantic,  which  have 
ferred  so  much  benefit  on  mankind.  I  cannot  but  feel,  from  the 
>erience  I  have  had  in  the  treatment  of  congenital  cleft  palate,  that 
operation  for  closing  it  by  surgical  means  is  not  always  a  satisfac- 
7  operation.  There  are  a  few  cases  which  certainly  offer  every 
ility  and  every  advantage  for  the  operation,  and  in  those  few  cases 

do  succeed*  in  time,  in  proonring  a  considerable  amelioration,  if  not 
40 
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almost  perfection  in  articulation.  There  id  very  often  a  large  aperture 
between  the  mouth  and  the  naree,  wliich  prodiK-es  a  moet  disagreralile 
cavernous  re«onant  sound  in  the  voice,  ITiat  has  heen  very  mneh 
mtKliticiJ  l)y  ojieration  ill  more  than  one  instance,  wit hont,  I  ninmv, 
tnnch  material  improvement  in  the  articulalion.  So  much  willire^nl 
lo  the  operation ;  but  I  am  sure  everylmdy  in  this  room  who  haswji. 
nesfierl  any  number  of  congenita!  clefts  will  feel  with  me.  that  ilierei* 
a  elaB3  of  case*  in  which  a  surgeon  would  not  only  be  rash,  but  he  wmilr] 
!>e  very  much  to  Ijlame  if  he  undertook  an  operation.  1  allude  Ui  timff 
cases  in  wliich  the  soft  palate  is  what  you  niaj'  call  ttin  and  deliiienl 
in  quantity,  in  which  the  uvula  is  but  a  small  point  pnjjecting  on  fiilitr 
side  from  a  little  curtain,  which  is  drawn  up  on  each  side  of  the  (mixi, 
I  have  myself  refused  to  opei-utc  in  more  than  one  such  instance." 


The  portion  of  the  apparatus  holding  the  two  artificial  teeth,  and  by 
which  it  ia  secui-ed  to  the  adjacent  natural  teeth,  is  made  of  hard 
vulcanized  rubber.  The  remainder  ia  made  of  elastic  vulcanized 
rubber ;  the  two  portions  being  connected  by  a  gold  pin.  The  ex- 
panded, portion  B,  rests  upon  tlie  fltwr  of  tlie  nares ;  while  the  broad 
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«ncl  floating  wings,  A  A,  and  D  D,  are  applied  to  the  po|ferior  and 
anterior  siirfacea  respectively  of  the  veetige  of  the  palate,  embracing  it 
doeely,  and  remaining  subject  to  all  its  movements. 


KlngHlvi's  AltiOciia  VaUUi  In  plus. 

OUiti  Plaitic  OperaUOBi  upon  tbe  Upa  and  BSonth)  luttalljr  danomlnatad  Ohadlo- 

In  conseqnence  of  bums  and  varions  forms  of  phagedenic  nlcera- 
'loiiB,  but  more  often  in  consequencee  of  the  lose  of  tissue  resulting 
'fom  the  removal  of  an  epithelioma,  both  lips — but  more  especially 
'ne  lower  lip  and  the  commissures — demand  the  interference  of  plastic 
'Urgery. 

It  is  impossible,  except  in  a  very  general  way,  to  indicate  all  the 
'"arious  forms  of  incisions  which  will  be  required  for  these  cases.  A 
tew  leading  principles  only  will  l>e  stated.  * 

Tlie  elasticity  and  \-itality  of  all  the  tissues  surrounding  the  mouth  is 
mch  tliat  very  large  chasms  may  be  successfully  closed  with  what 
night  seem  to  be  very  insufficient  material.  Thus,  for  example,  the 
mrgeon  seldom  finds  it  difficult  to  bring  together  the  opposing  raw 
iurfaces,  and  make  them  unite,  when,  for  an  epitbelioma,  he  has 
•emoved,  by  a  V-shaped  incision,  three-fourths  of  the  lower  lip. 

In  case  the  entire  lowerlip  has  ti>  be  restored,  tlie  necessaiy  material 
nay  be  obtained  by  parallel  lateral  incisions  and  sliding  the  flaps 
K^ther ;  or,  as  I  have  generally  practised  in  such  cases,  by  talcing  integ- 
iment  from  the  sides  of  the  neck,  or  fn»m  the  sides  and  front,  extend- 
ing the  incisions  underneath  the  chin,  and  transferring  these  tissuee  by 
f>artial  torsion  to  the  position  of  the  lower  lip.  This  latter  method 
is  the  most  satisfactory  in  case  no  portion  of  the  flaps  is  lost  by  sloughing ; 
ant  the  flaps  thus  constructed  are  necessarily  long,  and  the  skin  of  the 
[ieck  having  less  vascularity  than  the  skin  of  the  face,  care  must  therefore 
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be  taken  fiiat  the  baee  of  each  Hap  is  broad  and  thick,   and  thit  (mj 
are  not  broiiglit  together  with  niiich  strain. 

If  an  operation  is  made  to  enlarge  tlie  commissures  of  the  month,  it 
will  be  necessary  to  cover  one  of  the  raw  surfaces  with  mucoua  mem- 
brane, or  the  commissure  will  close  again  to  the  same  point  Bt  whieb 
it  was  cloMjd  before.  This  is  done  by  dissecting  up  the  membreue, 
inchiding  a  little  of  the  submucouB  structiiree,  and  stitching  it  over  to 
the  integument  njxju  the  outer  side.  It  is  not  necessary  to  cover  both 
of  the  raw  surfaces ;  and  the  lower  lip  is  generally  chosen,  as  being 
that  upon  which  the  prolabiuin  is  naturally  miKt  exposed. 

Xlpithelioma  of  the  Lips. — The  lower  lip  is   a  favorite  seat  of 
epithelioma ;  the  disease  occurring  generally  after  the  middle  periud 
of   life,  especially  among  the  intemperate   and  among  laborers  who 
live  much  out  of  doors.     Those  who  habitually  use  a,  pipe  often  bwe       ] 
an  epithelioma  developed  at  the  point  of  the  lip  upon  which  the  pipe 
usually  rests.     It  ot-curs  much  more  frequently  in  men  than  in  womeii- 
Epithcliuma  of  the  lip  may  comtnence  as  a  slight  raucous  abrasioi^i 
whose  margins  and  base  soon  become  indurated ;  as  a  fissure  iu  tt>® 
centre  of  the  lip,  with  indur^ 
ted   edges ;   as  a   wart ;  as        * 
brown  crust,  with  miderlyii:^*'' 
induration ;    or,  finally,    as 
small,  hard,  round,  and  at  tirs*  ' 
movable    tnmor    in    the    sul* 
stance  of   the   lip,  feeling  a^* 
this  period  like  a  small  slKit. 

During  the  winter  of  18*59—  * 
70  I    found   in   iny   wards  a  -^ 
Bellevue  Hospital  a  man  ha\-^- 
ing  a  chancre  uix>n  his  lowe^ 
lip,  contracted  by  using  a  cla^^ 
pil«3  which  bad  just  been  takci^*- 
froni  the  moutli  of  his  rooui- 
mate,  then  lal>oriiig  under  sec- 
ondary syphilis.     It  presented 
so  much  the  appearance  of  an 
opitheiinma  that   on    my   lii-si 
T,-i"Tn>«i  Ei*iiiu..nL,i ..t  L,mcr Lir  iiipjicction  I  declared  it  to  W 

such;  lint  further  inquiry  jiml 
examination  esttililishcd  its  true  character.  He  was  immediately  placed 
under  treatment,  and  about  six  weeks  later  he  had  a  characteristic 
rfiseolar  eruption.  This  mistake  has  often  licen  c«flnniitted,  and  it  is 
im]i..rtant  that  the  suryeim  should  he  reminded  of  its  |io6sible  iH'eur- 
lence.  It  is  possible  also  to  confound  a  case  of  psoriasis  labialis  with 
e])itlieIioma. 

Treatment. — t)ccasiMniilly  T  have  seen  this  malady  cured  by  certain 
caiisti<:  applications;  hut  where  one  has  been  ti-eatcd  successf nllv  bv  this 
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lethod,  ten  liavc  )>ccoine  larger  and  more  iiitractalile.  Such  caeee  are 
iiiiBtHiitly  pi-ertented  at  our  large  hoepitals;  and  tlie  experience  of  all 
nrgeoii^i  cuiiitected  with  tlieee  institutions  eoiiiirniK  tlic  stjiteinent  that 
he  knife  in  tlie  only  reliable  resort ;  and  further,  that  if  an  epithelioma 
if  tlie  lip  is  removed  very  early  and  tlioroughly,  it  seldom  retume. 

Hypertrophy  of  the  Labial  Glands  ie  not  unfrequently  seen  in 
itruniouB  eliildren,  forming  hard,  irregular  nodnles  in  the  substance 
3f  the  prolabium,  which  occasionally  form  veeiclea  which  burst  and 
ulcerate,  leaving  crusts.  Attention  to  the  genei-al  health,  and  the 
ise  of  mild  mercurial  unguents,  constitute  the  appropriate  treatment 

EreoUle  Tumors  of  the  Ups  niay  be  recognized  by  their  elasticity 
itid  compressibility,  and  in  general 
)y  the  bluish  color  of  tlie  stir- 
'ace.  WLen  small,  they  ai-e  most 
)romptly  and  satisfactorily  cured 
>y  a  V-^haped  ineieion ;  but,  if 
hey  involve  a  large  portion  of 
he  lip,  the  ligature  or  electrolysis 
s  to  be  preferred. 

Hypertrophy  of  the  Lips. — 
&s  a  conBequence  of  some  long- 
»ntinued  local  irritation,  tlie  lipe 
nay  become  permanently  liyper- 
rojthied.  demanding  the  renio\'al 
iv  excision  of  a  transverse  ellipti- 
xl  piece.  More  fretpiently  a 
natural  defect  is  observed,  the 
nnoouB  membrane  covering  the 
inner  portions  of  the  prolabium  of 
both  the  upper  and  lower  liiis  projecting  and  forming  a  long,  nnsightly 
fold.  Excision  of  the  fold  along  the  inner  border  of  the  lip  effectually 
relieves  this  deformity. 


BnctllaTiuiiorotthc  Lip.    tiemorcd  b] 


CHAPTER  VI. 

SURGERY  OF  THE  BUCCAL  CAVITY. 

Ton^e-Tie.  Syn.,  Ungua  Frenata,  b.  o.  i  Filet.— Surgeons  and 
ahysiciaiiB,  hydint  of  much  ai-^iiment,  and  &ime  fatal  mishaps,  have  at 
iength  succeeded  pretty  well  in  ]»jrBiiadin£;  muthers  that  division  of  the 
Fnentim  lingniK  is  not  demanded  in  every  case  in  whicli  the   infant 


cy- 
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cannot  or  will  not  nurse.    It  is  doubtful  whether  the  condition  of  the       1  ~F"  * 
frsenum  ever  interferes  with  nursing ;  since  it  is  by  no  means  neceesary       1  "^ 
that  the  child  should  lift  the  apex  of  the  tongue  to  accomplish  this  act  '^  * 

It  is  enough  if  the  central  and  anterior  portion  can  be  lifted  into 
contact  with  the  roof,  or  sufficiently  to  compress  the  nipple,  and  it  has 
never  happened  to  me  to  see  an  infant  who  could  not  do  this. 

If  the  surgeon  believes,  however,  that  the  fraenum  does  interfere, 
.et  him  be  reminded  of  the  four  examples  recorded  by  Velpeau,  in 
which,  from  the  accidental  wounding  of  the  ranine  artery,  the  little 
patients  have  bled  to  death.  I  have  myself  seen  one  infant  narrowly 
escape  death  from  haemorrhage  after  wounding  the  ranine  artery  in 
this  operation. 

The  only  method  of  operation  which  can  be  pronounced  wholly  fre^ 
from  danger  is,  to  cut  the  mucous  membrane  covering  the  free  margin 
of  the  fraenum  with  the  knife  or  blunt  scissors,  and  to  complete 
operation  by  tearing  the  fraenum  with  the  finger-nail.    If  the  operation 
should  require  to  be  completed  with  a  cutting  instrument,  the  tongit--^^^ 
may  be  raised  by  the  two  rings  upon  the  handle  of  a  pair  of  sdssor^^^^ 
and  the  incisions  made  toward  the  inferior  maxilla,  and  not  in  th^--^^ 
direction  of  the  tongue.  ^. 

Hypertrophy  of  the  Tonsils.  Syn.,  Tonsilte  Intumescentes^^^^ 
R.  O. — Simple  hypertrophy  of  the  tonsils  may  exist  at  any  period,  hur-^\7 
the  attention  of  surgeons  is  most  often  called  to  these  cases  between  th^-^Va 
third  and  seventh  years  of  life.  Occasionally  they  are  found  enlarge^^"^^ 
in  infancy ;  but  we  seldom  meet  with  this  condition  after  the  thirtiellr»^^^^ 
year.  In  fact,  the  enlargement,  which  may  be  considerable  in  early^^^J^ 
childhood,  usually  begins  to  diminish  at  about  the  tenth  or  twelfth  year; 
so  that  by  the  eighteenth  or  twentieth  the  glands  are  reduced  to  nearl 
or  quite  their  normal  size.  Children  who  have  enlarged  tonsils 
generally  a  strumous  diathesis ;  but  while  it  is  true  that  this  conditioi^^^ 
of  hypertrophy  depends  essentially,  perhaps  wholly,  upon  some  consti— 
tutional  d\  scrasy,  it  is  certain,  also,  that  in  not  a  few  cases  the  general 
health  is  made  to  suffer  in  consequence  of  this  local  affection,  and 
especially  when  the  hypertrophied  glands  are  subject  to  frequent  attacks 
of  acute  inflammation. 

Treatment. — Such  therapeutic  and  hygienic  measures  as  improve 
the  health  and  ^'igor  of  the  body  are  always  required,  and  will  some- 
times, in  themselves  alone,  be  found  sufficient  to  accomplish  a  cure. 
Local  applications,  such  as  the  nitrate  of  silver,  the  tincture  of  iodine, 
etc.,  of  which  some  surgeons  have  spoken  favorably,  have  never  seemed, 
in  my  experience,  to  be  of  any  service.  Excision  is,  therefore,  the  only 
properly  surgical  remedy  deserving  consideration. 

The  circumstances  demanding  an  operation  are :  the  frequent  recur 
rence  of  inflammation  in  the  enlarged  tonsils;   deafness,  induced  by 
pressure  upon  the  orifice  of  the  Eustachian  tube ;  continued  embarrass- 
ment in  respiration  during  sleep,  and  interference  with  deglutition.     It 
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i*  iinpnident  to  practise  excision  when  the  tonsils  are  inflamed,  and  in 
persons  having  a  marked  ha^morrhagic  diathesis.  With  infants  the 
operation  is  somewhat  more  difiicidt  than  with  eliildren  or  adnUs,  owing 
ti\  tlie  smalhiess  of  the  mouth;  and,  fortunately,  the  operation  is  not 
often  required  at  this  period  of  life. 

Tlie  instrument  which  I  have  employed  for  many  yeare  is  a  modifi- 
cation of  the  tonsillotome  devised  by  Owen,  of  Albany. 

Fig.  889. 


The  Anthor'R  Tonfsillotome. 


There  are  several  points  involved  in  the  proper  constmction  of  a  ton- 
sillotome which  it  is  proper  to  enumerate.  The  handle  should  be  firm, 
ind  set  upon  the  shaft  at  an  angle  greater  than  a  right  angle ;  the  shaft 
should  be  strong,  and  wide  enough  to  separate  the  teeth  and  protect 
he  finger  of  the  operator;  the  tonsil  should  be  seized  by  forceps 
•ather  than  by  a  pin,  so  that  it  may  be  brought  out  with  the*  instru- 
iient — a  pin,  and  all  those  forceps  operating  by  the  action  of  a  spring, 
>fteu  tear  out ;  the  edge  of  the  knife  must  be  lance-shaped,  so  as  to 
penetrate  first  by  its  i)oint ;  it  should  be  made  to  enter  by  propulsion, 
effected  by  the  thumb  of  the  hand  which  holds  the  instrument,  and  not 
by  retraction,  and  with  the  opposite  hand — a  method  which  renders  the 
mtagonism  unequal  and  unsteady. 

The  patient  being  seated,  the  instrument  is  introduced,  and  the  ring 
djusted  to  tlie  gland  on  its  inner  and  lower  aspect.  The  gland  is 
anally  elongated  in  its  vertical  diameter,  and  drops  into  the  ring  easily 
F  apprf)ached  from  below.  With  the  index  finger  of  the  left  hand 
in  the  case  of  the  left  tonsil)  the  surgeon  ascertains  that  the  gland  is 
rabraced  by  the  ring ;  then  wnth  the  thumb  and  forefinger  of  the  same 
and  the  forceps  are  closed,  the  gland  drawn  through,  and  immediately, 
rith  the  thumb  of  the  right  hand,  the  knife  is  projected  and  the  excis- 
>n  accomplished.  Usually  only  a  ni<xlerate  luemorrhage  follows  the 
peratioiL  If  excessive,  it  may  be  restrained  by  an  ice- water  gargle,  or 
►y  placing  around  the  neck  a  cloth  saturated  with  ice-water.  I  have 
iBed  for  this  purpose,  in  winter,  a  snow-cravat,  rolling  the  snow  in  a 
leckcloth  and  wrapping  it  around  the  neck.     Of  the  hundreds  of  cases 
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in  which  I   have  made  this  operation,  only  twice  has  the  bleeding  beec 
excessive,  or  such  as  to  cause  faintness. 

My  practice  is  to  remove  the  entire  gland,  if  posfiible,  sinco  the 
bleeding  is  certainly  no  greater  when  this  is  done  than  when  the  gland 
is  partially  excised ;  indeed  I  have  sometimes  thought  a  bisection  was 
followed  by  more  profuse  bleeding  than  total  excision.  Moreover,  il 
any  considerable  portion  of  the  gland  is  left,  it  is  exceedingly  hable  to 
again  become  hypertrophied. 

Malignant  Disease  of  the  Tonsils. — True  carcinoma,  or  scirrhus 
of  the  tonsils,  I  have  never  seen ;  but  soft  cancer,  and  especially  that 
variety  denominated  by  Bums  "  fungus  hcematodes,"  has  been  noticed 
by  me  three  times.  The  period  of  life  between  the  fifteenth  and  thir- 
tieth years  appears  to  present  the  greatest  liability. 

No  prudent  surgeon  would  attempt  the  removal  of  a  tumor  of  this 
character  in  this  situation.  Ligature  of  the  carotid  has  been  prac- 
tised in  one  case  under  my  observation,  with  the  result  only  of  delayiog 
for  a  few  days  the  fatal  issue.  Surgery,  therefore,  offers  no  expedienta 
worthy  of  a  trial. 

Abscess  of  the  Tonsils. — As  a  result  of  acute  tonsillitis,  suppuia- 
tion  is  very  apt  to  occur  in  the  adjacent  coimective  tissue,  or  in  the 
structure  of  the  tonsil  itself.  It  is  seldom  that  pus  can  be  found,  by 
explorative  incision,  earlier  than  the  sixth  or  seventh  day.  If,  however, 
the  patient  has  had  a  previous  attack  of  suppurating  tonsillitis,  the  paa 
forms  usually  a  little  earlier,  perhaps  on  the  fourth  or  fifth  day. 

These  abscesses  may  be  opened  by  a  long,  narrow  bistoury,  care  being 
taken  to  direct  the  point  of  the  instrument  backwards,  and  not  back- 
wards aCnd  outwards,  lest  the  internal  carotid  artery  should  be  wounded; 
an  accident  which  has  happened  in  more  than  one  instance. 

As  to  the  treatment  of  an  attack  of  acute  tonsillitis,  or  "  quinsy,"  prior 
to  the  occurrence  of  suppuration,  a  single  active  cathartic  has  moet 
often  succeeded  in  arresting  its  progress.  Cool  mucilaginous  drinb 
are  also  often  useful ;  but  stimulating  gargles,  applications  of  nitrate  of 
silver,  and  scarifications,  which  have  been  said  to  prove  useful  in  the 
hands  of  others,  have  never  failed  to  do  mischief  in  those  cases  which 
have  come  under  my  observation. 

EUongation  of  the  Uvula. — In  consequence  of  acute  inflammatioDt 
the  uvula  is  occasionally  swollen  and  elongated.  Generally  the  swelling 
is  of  an  oedematous  character.  It  may  be  relieved  by  mucilaginonB  or 
mildly  astringent  gargles ;  but  scarification,  or  cutting  off  a  very  small 
portion  of  the  end  with  the  scissors,  gives  tlie  most  prompt  relief 
When  it  is  permanently  elongated  by  chronic  inflammation,  or  in  con- 
sequence of  a  relaxed  condition  of  the  levator  palati,  it  may  become 
necessary  to  shorten  it  by  excision.  The  uvula  performs  important 
functions  in  the  closnre  of  the  nares  during  deglutition,  and  in  phonation, 
and  the  surgeon  must  take  c>are  not  to  remove  too  much.  I  have  nsn*!' 
ly  performed  this  operation  with  mv  tonsillotome»  bv  simply  allowing 
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tie  uYola  to  fall  into  the  ring,  and  then  quickly  projecting  upon  it  the 
guillotine.  The  cutting  edge  must  be  in  perfect  order,  or  a  portion  of 
die  mucous  membrane  will  remain  uncut. 

Tnmon  of  the  Mouth. 

Ranula ;  or  EInoysted  Tumors  of  the  Ducts  of  either  the  Sub- 
maxillary or  Sublingual  Glands.  Syn.,  Batraehos;  Frog-tongue. 
—The  term  ranula,  from  the  Latin  rana^  has  by  some  writers  been 
■estricted  to  a  tumor  resulting  from  an  obstruction  of  Wharton's  duct, 
md  by  others  to  obstructions  of  the  sublingual  ducts.  There  is  suffi- 
aent  ev-idence,  however,  that  a  tumor  answering  to  the  description  of 
I  ranula  is  found  occasionally  in  the  duct  of  the  submaxillary  gland, 
ind  sometimes,  also,  in  the  ducts  of  the  sublingual.  Serous  cysts  may 
ilso  arise  in  the  substance  of  either  of  these  glands,  probably  in  their 
x>nnective  tissue,  independent  of  their  ducts.  Tumors  having  some 
points  of  resemblance  to  ranula  may  originate  in  obstructed  mucip- 
JTOUfl  glands.  Finally,  there  are  many  examples  of  enlarged  submaxil- 
ary  bursse,  which  very  much  resemble  a  ranula  in  their  external 
appearance.  It  is  proposed,  however,  to  limit  the  term  to  obstructions 
if  the  ducts  of  the  submaxillary  and  sublingual  glands.  To  the  other 
onns  of  encysted  tumors  resembling  ranula,  the  term  "  spurious  "  may 
»  conveniently  applied. 

The  differential  diagnosis  between  these  various  forms  is  usually 
kttended  with  so  many  difficulties,  that  it  seems  proper  to  make  a  brief 
illusion  to  the  anatomy  and  situation  of  the  submaxillary  and  sublingual 


glands. 


The  submaxillary  glands  are  situated  below  the  inferior  maxilla,  in 
lie  anterior  portions  of  the  submaxillary  triangles.  They  are  covered 
by  the  integument,  the  platysma  myoides  muscles  and  the  deep  cervical 
Eascia.  The  duct  of  each  gland,  called  the  duct  of  Wharton,  conunen- 
368  by  numerous  radicals  within  the  substance  of  the  gland,  forming  a 
angle  tube  of  about  two  inches  in  length,  with  walls  much  thinner 
ban  those  of  the  parotid  duct,  and  terminates  in  a  narrow  orifice  on  the 
ummit  of  a  small  papilla  at  the  side  of  the  frsenum  linguas. 

The  sublingual  glands  are  the  smallest  of  the  true  salivary  glands, 
reighing,  usually,  about  one  drachm.  They  are  situated  beneath  the 
anoous  membrane  of  tlie  floor  of  the  mouth,  on  each  side  of  the  frsBuum 
inguse,  reaching  from  the  anterior  margin  of  the  submaxillary  gland  to 
he  symphysis  mentis.  Their  ducts — of  which  there  are  from  eighteen 
o  twenty  for  each  gland — open  into  the  mouth  on  the  elevated  crests  of 
Qucous  membrane  caused  by  the  projections  of  the  glands  on  each  side 
A  the  frsenum. 

While  in  some  cases  an  exact  differential  diagnosis  may  be  impossible. 
t  IB  not  difficult,  in  many  examples  of  tumors  presenting  the  general 
kppearance  of  ranula,  to  detennine  the  organ  or  structure  to  which  they 
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DcmnectiYe  tissue  in  this  region  are  not  translucent.  They  lie  usually 
Daoro  deeply,  and  contain  serum  only  very  slightly  colore  1,  and  possi- 
bly some  phosphates  or  calcareous  concretions.  Finally,  tumors 
occasioned  by  enlargement  of  bursse  lie  deeper  from  the  floor  of  the 
uouth,  projecting  less  into  its  cavity,  and  much  more  below  the  chin. 
They  contain  a  clear  serum,  or  serum  colored  by  more  or  less  blood 
corpuscles.    These  are  sometimes  congenital. 

It  may  be  proper  to  call  attention  again  to  the  fact,  that  I  have 
enumerated  two  forms  of  true  ranula ;  one  in  which  the  obstruction  of 
the  duct  takes  place  at  or  near  its  orifice,  and  which  is  characterized  by 
a  translucent  sublingual  tumor,  accompanied  with  more  or  less  projec- 
tion below  the  chin ;  and  a  second,  in  which  the  obstruction  occurs  at 
or  near  the  gland,  and  there  is  no  translucent  sublingual  tumor,  but 
only  a  general  uplifting  of  the  floor  of  the  mouth,  and  much  greater 
piomineuce  of  the  tumor  below  the  chin. 

There  is  also  a  third  condition,  to  which  I  have  elsewhere  called 
attention,  in  which  the  obstruction  occurring  in  any  portion  of  the  duct 
is  partial  and  temporary,  and  does  not  occasion,  properly  speaking,  an 
encysted  tumor,  but  a  sudden  dilatation  of  all  the  radicles  situated 
within  the  gland,  causing  the  gland  to  enlarge,  especially  during  the  act 
of  mastication.  In  such  cases,  as  in  one  example  cited,  an  active  ca- 
thartic may  accomplish  relief ;  or  the  fluid  may  be  expressed  by  pressure 
apon  the  gland.  If,  however,  the  obstruction  is  continued  a  suflicient 
length  of  time,  the  walls  of  the  duct  yield  at  one  point  or  another,  and  a 
cyst  is  formed. 

Treatment. — The  treatment  of  that  form  of  true  ranula  caused  by 
obstruction  at  or  near  the  orifice  of  the  ducts,  consists  in  opening  the 
sac,  evacuating  its  contents,  and  maintaining  or  re-establishing  the  orifice. 
It  has  been  observed,  however,  that  the  fistulous  orifice  thus  made  can- 
not always  be  maintained  if  the  sac  is  simply  incised ;  but  that  it  is  often 
necessary  to  remove  a  large  portion  of  the  sac,  so  as  to  prevent  the 
edges  from  falling  into  contact ;  and  that  a  successful  result  is  more 
certainly  insured  by  cauterizing  the  edges  and  interior  of  the  sac,  and 
then  laying  a  bit  of  lint  between  the  edges  of  the  wound. 

In  case  the  obstruction  ig  at  or  near  the  gland,  and  the  substance  of 

the  gland  itself  is  involved  in  the  tumor — as  may  be  indicated  by  the 

fact  that  the  tumor  does  not  present  the  usual  ti-anslucent  appearance 

Under  the  tongue,  but  seems  to  lie  deep  under  the  floor  of  the  mouth, 

|)rojecting  chiefly  beneath  the  chin,  between  it  and  the  hyoid  bone — 

then  it  will  be  more  prudent  to  open  the  sac  from  the  most  salient  point 

below  the  chin ;   and  after  the  lapse  of  several  days,  when  the  sac  has 

been  thoroughly  drained,  to  seek  to  destroy  its  secreting  surface  by 

injections  of  tincture  of  iodine,  tents,  etc.     Opening  the  sac  from  the 

month,  imder  these   circumstances,  is  attended   with   the   hazard  of 

hsemorrhage,  and,  as  it  must  be  kept  open  a  long  time,  it  is  exceedingly? 

annoying  to  the  patient ;  it  is,  also,  more  difficult  to  maintain  the  fistu 
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loiis  orifice;  and  finally,  it  is  not  so  likely  to  result  in  a  complete 
obliteration  of  both  the  duct  and  the  gland,  which  must  now  be  the 
chief  point  to  be  attained.    Moreover,  it  is  this  form  of  ranula  which  ii 
most  likely  to  be  confounded  with  simple  serous  cysts  developed  in  the 
substance  of  the  gland,  or  in  the  connective  tissue  adjacent,  or  with 
bursal  tumors,  in  either  of  which  latter  cases,  complete  destruction  ol 
the  secreting  surfaces,  and  not  the  re-establishment  of  the  original  canaL 
is  to  be  desired.    The  destruction  of  the  cyst  can  be  accomplished  with 
the  most  certainty  through  an  external,  free,  and  depending  opening. 
It  is  true,  however,  that  in  the  case  of  simple  cysts,  here  as  elsewhere, 
it  is  preferable  to  remove  the  cyst  entire  by  dissection ;  but  the  difficul- 
ty in  any  case  of  making  an  accurate  diagnosis,  and  the  embarrassments 
which  often  attend  the  destruction  of  encysted  tumors  in  this  region, 
will  generally  justify  the  surgeon  in  resorting  to  incision  rather  than 
excision. 

Finally,  the  treatment  of  these  various  tumors,  including  rannk, 
properly  so  called,  and  spurious  ranula,  may  be  summed  up  as  follows : 
' — ^In  case  of  a  well-characterized,  translucent  ranula,  presenting  itself 
almost  exclusively  within  the  mouth,  an  attempt  must  be  made  to  re- 
establish the  opening  of  the  duct  by  free  excision  of  the  projecting 
portions.  In  case  of  a  deep-seated  ranula,  probably  involving  the  gland, 
it  is  more  prudent  to  open  from  the  integument ;  and  success  is  more 
certainly  insured  by  continual  suppuration,  causing  thereby  a  destruc- 
tion of  both  the  duct  and  the  remnant  of  the  gland  itself.  In  case  of  a 
bursa,  the  same  course  should  be  pursued  as  in  the  deep-seated  ranula. 
And  while  in  case  of  a  simple  serous  cyst,  fonned  either  in  the  gland  or 
the  adjacent  connective  tissue,  if  the  diagnosis  were  complete,  it  might 
be  proper  to  attempt  its  extii'patio^i  by  dissection ;  yet,  considering  the 
difficulty  of  diagnosis,  the  hazards  and  difficulties  of  the  operation,  and 
the  generally  successful  results  of  incision  followed  by  injections,  the 
latter  course  must,  in  most  cases,  commend  itself  to  the  prudent  su^ 
geon ;  that  is,  the  same  treatment  is  reconunended  as  for  a  deep-seated 
ranula,  or  a  bui-sa. 

Encysted  Tumors  of  the  Parotid  Gland  and  of  its  Duots.— The 
parotid  gland,  situated  upon  the  side  of  the  face  in  front  of  the  ear,  18 
the  largest  of  all  the  salivary  glands.  Its  excretory  duct,  originating 
by  numerous  radicles,  unite  within  the  substance  of  the  gland  to 
fonn  a  common  duct,  which  passes  almost  directly  forwards  over  the 
masseter,  per.etrates  the  buccinator,  and,  after  coursing  a  short  distance 
between  the  buccinator  and  mucous  membrane,  enters  the  buccal  cavity 
opposite  the  second  molar  of  the  upper  jaw.  Its  walls  are  dense,  con- 
sisting of  an  outer  or  fibrous  coat  containing  contractile  fibres,  and  » 
inner  or  mucous  coat  lined  with  columnar  epithelium.  The  canal  w 
about  the  size  of  a  crow-quill. 

Obstructions  of  the  duet  of  Steno  have  not  hitherto  been  classified  M 
tumors ;  and  probably  for  the  reason  that  they  cannot  in  any  case  he 
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objected  to  the  same  treatment  which  is  applicable  to  other  tiunors — 
hey  can  never  be  properly  treated  by  extirpation — the  only  approved 
argical  expedient  is  to  attempt  the  re-establishment  of  the  communica- 
ion  with  the  buccal  canty ;  but  the  same  objection  wonld  hold  good 
gainst  recognising  obstruction  of  the  ducts  of  the  submaxillary  and  of 
he  sublingual  glands  as  tumors.  I  prefer  to  consider  these  obstruc- 
ions  in  this  connection. 

Obstruction  of  the  Duct  of  Steno  at  its  Orifice, — Occasionally,  aa 
he  result  of  abrasion  and  consequent  adhesion  of  the  mucous  membrane 
X  the  point  where  the  duct  opens  into  the  mouth,  a  small  pellucid 
umor  is  formed  under  the  mucous  lining,  which,  after  a  time,  opens 
pontaneously,  and  a  cure  is  effected. 

Obstructions  of  the  Dicct  of  Steno  in  its  Continuity^  from  Adhe- 
fions  caused  by  Wounds^  Ulcerations^  Oangrene^  etc,  sometimes  occur, 
jiving  rise  in  some  cases  to  a  temporary  elastic,  oblong  elevation  on 
he  side  of  the  face ;  but  the  saliva  soon  makes  a  way  for  itself  through 
he  unsound  tissues,  and  causes  a  fistula  upon  the  side  of  the  face 
vhich  is  exceedingly  difficult  to  close. 

There  is,  perhaps,  no  better  plan  of  treatment  than  to  pass  a  pretty 
arge  silk  seton  through  the  orifice  of  the  fistula  into  the  mouth — tying 
ta  two  ends  upon  the  cheek — which,  after  the  lapse  of  two  or  three 
ireeks,  may  be  removed,  and  the  fistula  closed  externally  by  freshening 
ts  edges  and  uniting  them  with  silver  sutures. 

Encysted  Tumors  from  Calculi  in  the  Duct  of  Steno, — These 
nmors  present  themselves  as  hard,  oblong  nodules  on  the  inside  of  the 
nouth ;  or  the  tumor  may  be  elastic,  with  a  hard,  central  nucleus,  the 
presence  of  the  calculus  having  caused  inflammation  and  adhesion  of 
ie  walls  of  the  duct,  so  that  the  sac  contains  saliva  and  pus  as  well  as 
ie  calculus.  These  calculi  are  generally  composed  of  the  phosphate  of 
lime,  with  a  triple  phosphate.  They  must  be  laid  open,  and  the  calcu- 
[qb  removed  from  the  inside  of  the  mouth,  so  as  to  avoid  an  external 
lalivary  fistula. 

Bnoysted  Tumors  Caused  by  Obstructions  of  the  Ducts  of  the 
l«abial|  Buccal,  Ijingual  or  Pharyngeal  Glands,  and  Follicles  of  the 
mouth. — The  labial,  belonging  also  to  the  system  of  salivary  glands, 
je  situated  beneath  the  mucous  membrane  covering  the  orifice  of  the 
Qouth,  and  especially  upon  the  inner  surface  of  the  lips.  They  are 
ounded  in  form,  of  about  the  size  of  a  small  pea,  and  open  by 
oinute  orifices  upon  the  surface  of  the  mucous  membrane.  The  buccal 
rlands — similar  to  the  labial,  but  smaller — are  situated  between  the 
nucous  membrane  and  buccinator  muscle,  except  two  or  three  called 
nolar  glands  which  lie  between  the  niasseter  and  buccinator;  these 
atter  are  somewhat  larger  than  the  submucous  buccal  glands,  and  their 
Inets  open  opposite  the  last  molar  teeth.  There  are  also  a  few  small 
glands  of  the  same  character  under  the  mucous  membrane  of  the 
XJBterior  half  of  the  hard  palate  ;  those  of  the  under  surface  of  the  soft 
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ecomes  everted,  the  central  lower  teeth  i)roject  liorizoutally,  and  even 
lie  inferior  maxilla  ie  eometiuiee  changed  in  form. 

When,  in  a.  case  of  hypertrophy  from  glossitis,  all  other  means  have 
tiled,  and  also  in  most  eases  of  con- 
enital  hyperti-ophy,  it  will  he  ne- 
Bseary  to  diinniish  the  length  and 
lickncea  of  the  tongiie  hy  an  oi>era- 

Dr.  Bnck,  in  his  report  of  the 
!t6C  illnetrated  hy  the  accompanying 
■ood-cnt,  states  that  he  fonnd  the 
icreaA^d  thickness  in  the  \erti(^l 
iameter  of  the  tongue  a  more  sl. 
OHB  im[M;diment  to  its  retnm  withni 
le  month  than  iti«  tranevente  e\pan 
on ;  and  that,  having  made  the  . 
sual  vertical  V-shaped  intiaion,  he  - 
nmd  it  neceesarj-,  enhseqnently,  to 
iiiiove  another  iwrtion  by  a  honzon- 

,._,       ,,  *,,  ',,  rronfenltnl  Hypertjwphy  of  Ui#  Tonpw-— B™*^ 

\\  V  mciaion,  and  lie  would  reuom- 

lend  that  hereafter  this  latter  method  oi  incision  should  in  all  cases 

R  adopted.' 

In  making  the  operation  it  is  advisahle,  in  order  to  avoid  all  danger 
f  a  recession  of  the  stnmp  within  the  month  before  tlic  vessels  are  se- 
ared, to  transtix  the  tongne  on  each  aide,  beyond  the  point  of  contem- 
Uted  ineision,  with  two  etrcmg  ligatures,  which  must  be  held  by  an 
wistant  until  the  oi>eration  is  completed.  In  case  the  method  of  ahlu- 
OD  by  the  horizontal  incision  is  adopted,  the  snrgeon  will  seize  the  end 
E  the  tongne  laterally  with  a  vidsellum,  so  as  to  increase  tlie  thickness 
E  the  vertical  diameter;  but  if  the  method  hy  the  vertical  incision  is 
looen,  the  end  of  the  tongue  shonid  he  seized  in  the  direction  of  its 
pper  and  lower  surfacei*.  Three  or  four  arteries  will  generally  re- 
nire  the  ligature ;  and,  after  these  arc  secured,  the  flaps  must  be  ap- 
roximated  and  closed  by  strong  silk  sutures,  thrust  deeply  into  the 
ructuroB. 

Epithelioma  of  the  Tongue ;  originating,  in  mosr  cases,  as  a  papil- 
form  elevation  upon  the  side  of  the  tongne  near  its  aj>ex,  or  as  a  sub- 
iiicons  induration,  but  oi^casionally  as  an  ulcer  which  has  been  caused 
y  the  chafing  of  a  ragged  or  caritms  tooth. 

Treatment. — There  is  no  remedy  desennng  a  trial  except  thorough  ex- 
iion  ;  and  even  this  offers  little  or  no  gn-und  for  hope  if  the  disease 

very  extensive,  or  if  the  floor  of  the  montli,  thelmnes,  or  the  snblin- 
lal  glands  are  involved.  When  near  the  apex  of  the  tongue  it  may  bo 
!inoved  by  the  knife;  but  no  surgeon  who  has  once  attempted  the 

'  Bnok.     Tfu  .Veil.  Jieconl.  New  York,  Jan.  3,  1871. 


640  OPERATIONS    ITPON   THU   TONGUTC. 

removal  of  even  a  small  portion  of  the  tongue  for  an  epithelioma  vl 
omit  to  make,  for  this  apparently  trivial  operation,  the  most  ample  pre- 
paration.    A  good  light  will  be  required,  and  two  or  three  intelligent 
assistants  ;  a  variety  of  hooks,  forceps,  and  large  needles  with  and  ^ith* 
out  handles ;  strong  silk  ligatures,  ice-water,  and  the  persnlphate  of 
iron,  or  even  the  red-hot  iron,  as  preparations  for  hcemorrhage.    Occa- 
sionally, also,  it  may  be  necessary  to  employ  a  gag,  for  which  prirpose  % 
piece  of  soft  wood,  of  sufficient  length  and  breadth,  will  be  found  the 
most  convenient.     I  have  used  in  these  operations  both  the  knife  and 
the  ^craseur,  and,  with  good  assistants  and  a  complete  supply  of  instru- 
ments, I  prefer  the  knife.     Tlie  ecraseur  is  applied  with  difficulty,  un- 
less the  entire  end  of  the  tongue  is  included ;  it  often  fails  to  embrace 
the  whole  of  the  diseased  structure  ;  and  the  amount  of  bleeding  is  not 
by  its  use  always  very  much  lessened,  sometimes  not  at  all.     If  one  feek 
doubtful  of  his  ability  to  control  the  bleeding  after  excision,  then  liga- 
tion with  a  strong  saddler's  whip-cord  is  to  be  preferred.     Hilton  di- 
vided the  gustatorj'  nerve  before  applying  the  ligature ;  but  this  ii 
scarcely  necessary,  since,  when  the  ligature  is  well  tightened,  the  paiii 
Boon  ceases.     In  order  to  apply  the  ligature  securely  it  will  be  necessaij 
to  carry  it  through  the  sound  structures,  beyond  the  limits  of  the  dis- 
ease, with  a  large  needle.    In  some  cases  it  is  sufficient  to  transfix  the 
tongue  once  and  tie  the  cord  upon  both  sides.     In  others  the  needle 
must  be  carried  through  several  times,  or  two  or  three  separate  liga- 
tures must  be  employed. 

Considerable  swelling,  accompanied  with  some  difficulty  in  deglnti- 
tion,  almost  invariably  follows  the  operation.  There  is  also  profuse 
salivation,  with  a  very  abundant  secretion  of  mucus  from  the  pharynx 
and  larynx.  To  diminish  these  secretions,  and  correct  the  excessive 
fetor,  I  have  employed  with  advantage  a  weak  solution  of  the  chlorinate 
of  soda,  or  a  few  drops  of  the  tincture  of  myrrh  in  water. 

When  the  disease  involves  the  middle  or  posterior  portions  of  the 
tongue,  attempts  have  still  been  made  to  an-est  its  progress  by  the  re- 
moval of  two-thirds  or  the  whole  of  the  tongue ;  and  it  is  said  that 
these  bold  efforts  have  sometimes  proved  successful.  In  one  case,  how 
ever,  which  has  come  to  my  knowledge  recently,  the  unfortunate  man 
died  upon  the  table  before  the  operation  was  completed.  It  is  certain, 
also,  that  most  of  the  cases  have  tenninated  fatally  in  a  very  short  time; 
and,  notwithstanding  the  statements  to  the  contrary,  I  must  be  per- 
mitted, for  the  present,  to  doubt  whether  any  have  made  a  complete  and 
final  recovery.  Such  attempts  to  rescue  these  poor  sufiFerers  do  not  best 
illustrate  the  principles  and  purposes  of  our  art,  and  will  not  often,  I 
think,  be  imitated  by  good  surgeons. 

The  estimate  which    1  place  upon  these  operations  ^viU  not  justify  » 
detailed  account  of  the  various  procedures  which  have  been  adopt- 
The  following  explanati(.)n8  will  suffice : — 
;  Syme  divides  the  soft  pails  by  a  vertical  incision,  extending  frwi 
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le  top  and  centre  of  tlie  lower  lip  downward  to  the  hyoid  bone.  The 
lienor  maxilla  is  then  p    ^^ 

irforated  on  each  side 
^  the  Bjiuphyeia,  to  ad- 
it of  the  passage  of  a 
Wer  wire.  The  Byxa- 
iysis  is  iiext  divided  by 
le  saw,  the  mylo-hyoid, 
le  genio-hyoid,  aud  tlie 
miu-hyo-glo6si  muscles 
•e  detached  from  the 
w ;  when  the  tongue 
ay  be  drawn  forwards 
id  removed  by  a  single 
roke  of  the  knife,  down  to  its  attachments  to  the  hyoid  bone ;  or,  as 
Ideated  and  practised  by  Ucath,  iu  making  the  section  of  the  tongue, 
le  ^craseur  may  be  substituted  for  the  knife.  It  will  only  remain 
'  eecure  the  arteries,  nuite  the  two  halves  of  the  inferior  maxilla  with 
Iver  wire,  and  close  the  tegumeutary  wound. 

Eegnoli  makes  an  incision  along  tlie  base  of  the  lower  jaw,  from  near 
16  angle  to  the  other;  and  a  second,  vertical  incision,  from  the 
-mphysia  to  the  hyoid  bone.  Dissecting  up  the  triangular  flaps  thna 
irmed,  he  opens  into  the  floor  of  the  mouth,  when  the  tongue  is  seized, 
rawu  out,  and  its  separation  effected  either  with  the  knife  or  with  the 


Syme^B  opmtioD, 


n  ^tgDti^'t  operftdDD. 


Of  the  two  methods,  that  of  Kegnoli  is  to  he  preferred ;  and  if  the 
terations  were  made  for  tlie  purpose  of  removing  an  epithelioma 
liich  did  not  involve  a  large  amount  of  structure,  or  for  any  other 
nn  of  disease  not  demanding  the  ablation  of  the  entire  tongue  or  ita 
eater  part,  it  might  be  regarded  as  justifiable,  since  it  would,  perhaps 
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lessen  the  danger  from  haemorrhage,  and  at  the  same  time  offer  a  reason 
able  hope  of  success.  We  beg  the  reader  to  understand  that  the  term 
"  success,"  here  as  elsewhere,  in  surgery,  has  properly  no  reference  to 
the  successful  closure  of  the  wound,  but  that  it  has  reference  solely  to 
the  purpose  for  which  the  operation  is  made.  If  the  disease  returae, 
and  certainly  if  its  return  is  only  delayed  a  little  beyond  the  healing  of 
the  wound,  the  operation  must  be  said  to  be  unsuccessful. 

Erectile  Tumors  of  the  tongue  occur  most  frequently  in  child- 
hood and  youth.  Sometimes  they  are  congenital.  Their  most  frequent 
seat  IS  near  the  tip  of  the  tongue.  They  may  be  recognized  by  the 
smooth,  uniform  elastic  or  compressible  swelling,  unattended  with  pab 
or  soreness ;  and,  when  situated  near  the  surface,  they  have  usually « 
purplish  color.  Under  either  mental  or  physical  excitement,  the  size 
of  these  tumors  is  generally  increased. 

Treatment. —  I  have  preferred  in  these  cases  ligation  effected  by 
means  of'  a  strong  silk  cord.  Dr.  Gross  has  treated  them  successfully 
with  Vienna  paste.  Electrolysis  has  also  been  recommended  and  prac- 
tised successfully.  Whichever  method  is  adopted,  the  surgeon  must 
anticipate  considerable  inflammation  as  a  result  of  the  operation ;  but 
this  speedily  declines  on  the  occurrence  of  suppuration.  If  the  tint 
operation  proves  unsuccessful  in  removing  all  traces  of  the  erectile  tissue, 
it  must  be  repeated.  Ligation  of  the  lingual  arteries  has  been  practised 
as  a  remedial  measure,  and  as  a  substitute  for  excision,  but  the  results 
have  not  been  such  as  to  encourage  its  repetition. 


CHAPTER  VII. 

SURGERY  OF  THE  MAXILLARY  BONES. 

Abscess  of  the  Antrum.    Syn. ,  Absoessus  Antri,  R.  o. — As  a  can- 

sequence  of  exposure  to  cold,  or  of  the  irritation  occasioned  by  a  carious 

tooth,  and  from  other  causes,   inftammation  may  attack  the  mucous 

membrane  lining  the  antrum  oi  t1ae  superior  maxilla,  giving  rise  to 

a  deep-seated,  tensive  pain,  arv^  ^\i\d\  ib  usually,  after  a  time,  ao* 

oompanied  with  considerable  a>j^e\V\t^^  wid  tftuderuesa  of  tihe  aoft  part* 

..oovering  the  cheek-bones.     U^VW^^'^^^^^^'^^^^^^^  terminates  speedily, 

.•appnration  ensues,  the  pus  dc\^  ,\>!S).^^^^^^  ^^^  ^^^  ^^^^^  eapeclsSlj 

!  when  the  patient  lies  upon  tV^?^  o^^^^^'^^'^  ^^  ^^^  *^^*    '^^  ^^' 

;from  delay  in  its  evacuat\on^^?   ^^v^^x.^^^^^^^^^^^^^^  ^gceemdiyiSr 

tew  color.     In  other  cas^^  {^^^^^V  ^^^"I^^X.'^^^ 
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being  unable  to  escape,  causes  great  pain,  and  intense  febrile  reactioa 
Abscesses  which  form  slowly  are  usually  accompanied  with  less  local 
and  general  disturbance,  but  may  give  rise  to  a  gradual  expansi(»n  and 
thinning  of  the  walls  in  all  directions,  so  that  the  bones  crackle  like 
parchment  nnder  pressure  made  by  the  finger. 

Treatment. — In  order  to  give  exit  to  the  matter,  the  surgeon  ought 
liret  to  ascertain  the  condition  of  the  leeth  on  the  affected  side.  If 
either  the  cusi>id,  the  bicuspid,  the  fii'st  or  second  molar  is  diseased,  it 
diould  be  extracted,  and  the  matter  will  sometimes  escape  at  once 
through  a  communication  thus  established  with  the  floor  of  the  antrum. 
1  f  it  does  not,  a  pretty  large  steel  drill  may  be  carried  through  the 
I  \yex  of  either  one  of  these  sockets  into  the  antrum.  In  case  all  the 
•lUeth  are  sound,  the  first  or  second  molar  may  be  drawn,  and  the  antrum 
!  I  erf  orated  through  either  of  their  sockets.  When  the  teeth  are  gone, 
J. ad  the  alveolar  sockets  have  also  disappeared,  an  incision  must  be 
iiade  opposite  the  root  of  the  bicuspid  or  first  molar,  and  the  antrum 
;enetrated  at  a  point  just  below  and  in  front  of  the  malar  bone. 

The  cavity  being  emptied,  it  should  be  gently  syringed  with  tepid 
water  rendered  slightly  mucilaginous  with  slippery  elm  bark.  In  order 
to  insure  the  patulence  of  the  orifice,  a  slippery  elm  or  laminaria  tent 
should  then  be  introduced,  the  outer  extremity  of  which  must  be  secured 
by  a  ligature  to  one  of  the  teeth.  This  should  be  removed  twice  daily ; 
and  after  twenty-four  or  forty-eight  hours  it  may  be  left  out  during  the 
day,  and  re-introduced  at  night.  Mildly  astringent  and  deodorizing 
waalies  are  suitable  only  when  the  active  inflammation  has  somewhat 
subsided.  I  have  seen  great  pain  and  an  aggravation  of  all  the  symp- 
toms induced  by  their  early  use.  The  patient  is  usually  very  pi-one, 
after  a  few  days,  to  make  suction  upon  the  orifice  made  by  the  perfora- 
tf>r,  drawing  the  air  from  the  nostrils  through  the  antrum.  This  seldom 
fails  to  cause  irritation  in  the  membrane,  and  must  be  forbidden. 

Dropsy  of  the  Antrum. — It  is  probable  that  the  condition  usually 
denominated  dropsy  of  the  antrum  is,  in  most  cases,  an  accumulation 
of  the  natural  secretion — mucus — within  this  cavity,  in  consequence  of 
a  closure  of  the  nasal  foramen.  In  other  cases,  it  is  aflirmed  that  it  is 
of  the  nature  of  an  encysted  growth  or  tumor  which  has  formed  in  the 
structure  of  the  lining  membrane,  and  which  is  capable  of  indefinite 
development,  an  opinion  which  appears  to  be  based  chiefly  upon  the 
fact  that  the  fluid  evacuated  from  the  expanded  antrum  is  sometimes 
serous  in  its  character ;  but  the  secretions  of  those  mucous  membranes 
which  have  by  accident  become  shut  sacs  are  often  materially  changed, 
so  that  the  original  character  of  the  secreting  membrane  could  scarcely 
be  determined  by  an  examination  of  its  contents ;  and  especially  does  it 
happen  frequently  that  a  serous  exudation  is  substituted  for  the  mucus. 
In  the  so-called  dropsy  of  the  antrum,  the  walls  become  expanded  and 
thiimed  even  more  than  in  chronic  abscess,  and  bend  and  crackle 
nrder  the  finger  like  parchment. 
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Treatment. — The  treatment  conBists  in  an  attempt  to  re-establkh  tlii 
nasal  orifice  by  a  firm  and  slightly-curved  steel  instrument  introduocd  into 
the  middle  meatus ;  or,  in  case  this  proves  imsuccessful,  an  opening  may 
be  made  into  the  antrum  from  under  the  lip,  as  already  directed  in  caeea 
of  abscess.  After  its  thorough  evacuation,  moderate  and  long-oontinaed 
pressure  upon  the  elevated  cheek-bones  will  encourage  the  contraction  of 
the  walls  of  the  antrum,  and  hasten  their  return  to  their  normal  position. 

Tumors  of  the  Upper  Jarw. — ^The  great  vascularity  of  all  the  Btrao- 
tures  composing  the  face  renders  these  parts  peculiarly  liable  to  morbid 
growths,  and  determines  for  them,  usually,  a  more  rapid  progress  than 
characterizes  similar  growths  in  most  other  parts  of  the  body.  Indeed 
it  seems  probable  that,  for  the  same  reason,  they  are  moreapttoaasnme 
a  malignant  type ;  so  that  one  may  always  look  upon  tumors  involving 
the  bones  of  the  upper  jaw  especially  with  suspicion. 

The  tumors  of  iSe  upV  jal  widf which  Jsurgeon  most  frequenily 
meets  are  the  encephaloid,  myeloid,  fibrous,  encysted,  osseous,  and  en- 
chondromatous. 

The  encepJialoid^  having  its  source  most  often  in  the  lining  membrane 
of  the  antrum,  occasionally  external  to  the  antrum,  may  be  recognized 
by  the  rapidity  of  its  growth,  by  its  tendency  to  involve  all  the  struo- 
tures  in  the  heterologous  and  degenerative  trwsf ormation,  by  its  elastic 
and  unequal  feel  when  it  approaches  the  surface,  and,  finally,  by  its 
ulceration,  and  the  subsequent  bleeding,  fungoid  growths.     The  nsoal 
constitutional  indications  of  a  malignant  cachexy  are  also  sooner  or 
later  present.     Such  are  the  phenomena  which  mark  the  progress  ot 
encephaloid,  in  whatever  portion  of  the  face  it  may  be  situated ;  but  if 
it  originates  within  the  antrum,  it  usually  presses  into  the  nares,  over- 
hangs  the  alveoli  beneath  the  upper  lip,  lifts  the  floor  of  the  orbit, 
or  melts  away  the  palatine  bones  forming  the  roof  of  the  mouth,  before 
it  has  caused  much  elevation  of  the  malar  bone  or  of  the  overlying  soft 
parts.    Thorough  extirpation  is  a  doubtful,  but  the  sole  remedy  known 
to  surgery. 

A  dentigerouB  or  tooth-bearing  cyst  is  usually  caused  by  the  malposi- 
tion of  one  of  the  permanent  teeth,  in  consequence  of  which  the  tooth 
is  unable  to  approach  the  surface.  In  very  rare  instances  it  is  due  to 
the  misplacement  of  a  temporary  tooth,  or  to  the  presence  of  a  super- 
numerary tooth.  It  occurs  most  frequently  in  connection  with  the 
upper  jaw,  and  especially  as  a  consequence  of  the  malposition  of  a  per- 
manent canine.  The  tumor  commences,  usually,  during  the  period  of 
youth,  and  may  be  recognized  by  its  position  and  the  absence  of  the 
corresponding  tooth,  by  the  slowness  of  its  growth,  and  by  the  elasticity 
of  its  walls,  which  crackle  under  the  pressure  of  the  finger.  If  a  doubt 
is  still  entertained  as  to  its  true  character,  it  v^  be  removed  by  explo- 
ration, when  the  tumor  will  be  found  to  contain  a  single  tooth  and  a 
serous  fluid.  Free  incision,  and  removal  of  the  offending  tooth,  is  the 
proper  Wir^cal  remedy. 
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The  other  forms  of  tumors  occurring  in  the  upper  jaw,  such  as  the 
myeloid^  jQ/t^ovSj  OMeous^  and  enchond/romatousy  present  no  features, 
depending  solely  upon  their  anatomical  situation,  which  demand  for 
iibma  a  special  consideration  in  this  connection. 

Xbcoision  of  the  Upper  Ja^v. — Surgeons  have  from  time  to  time  in- 
dicated certain  rules  to  govern  the  incisions,  and  the  various  subsequent 
steps  of  an  operation  for  the  removal  of  the  upper  jaw.  If  one  could 
be  supposed  to  have  occasion  to  remove  these  bones  when  they  were  in 
their  natural  condition  and  relations,  exact  rules  might  properly  enough 
be  given;  but  when  invaded  by  morbid  growths,  or  when  suffering 
under  any  form  of  disease  demanding  their  extirpation,  almost  every 
tt^  of  the  procedure  must  be  determined  by  the  nature,  extent,  and 
complications  of  the  malady.  I  liave  often  had  occasion  to  remove 
more  or  less  of  the  upper  jaw,  and  I  am  certain  that  in  no  two  cases  has 
it  been  found  convenient  or  proper  to  proceed  in  a  similar  manner. 

Whenever  it  is  practicable,  the  principal  branches  of  the  portio  dura 

and  the  duct  of  Steno  should  be  respected  in  the  external  incisions ;  but 

it  is  of  so  much  less  importance  to  avoid  a  scar  than  to  be  able  to  see 

thoroughly,  in  order  to  the  effectual  removal  of  all  diseased  structures, 

«Dd  for  the  speedy  arrest  of  hcemorrhage,  that  it  has  never  seemed  to 

106  advisable  to  make  operations  of  any  magnitude  by  simply  lifting  the 

lip,  as  suggested  by  Gross,  or  by  restricting  one's  self  to  a  median  incision, 

u  practised  by  Fergusson. 

Dr.  Gross  thinks  it  quite  useless  to  ligate  the  carotid  as  a  preparation 

for  this  operation.        I  have,  however,  thought  otherwise  in  most  cases  in 

^hich    I  have  had  occasion  to  operate  for  the  removal  of  malignant  or 

Vascular  growths  of  either  the  face  or  upper  part  of  the  neck  which 

luul  already  attained  considerable  size;  first,  because  the  operations 

Ixave  seemed  to  be  attended  with  less  hsemorrhage ;  and  second,  because 

"the  ligature  is  a  proper  expedient  to  be  employed  for  the  purpose  of 

"delaying  or  of  preventing  a  recurrence  of  the  malady.     As  to  the  effect 

'^f  ligation  of  the  carotid  upon  the  haemorrhage,     I  have  made  this 

observation.    The  first  gush  of  blood  from  the  wound  does  not  seem  to 

be  materially  lessened,  but  the  bleeding  ceases  more  quickly,  and  it  is 

seldom  that  a  ligature  is  required  in  the  wound  when  the  carotid  has 

been  tied.     It  is  probable  that  most  of  the  blood  which  escapes,  under 

these  circumstances^    is   retained  in  the  vessels  above  the  ligature,  and 

that  the  bleedhig  rapidly  ceases  when  these  vessels  are  emptied.         I 

can  agree  with  Dr.  Gross,  however,  in  saying  that  without  the  ligature 

the  bleeding  is  seldom  excessive,  and  that  after  the  application  of  cold 

Water,  and  temporary  pressure  with  the  sponge,  very  few  vessels  have 

recjuired  to  be  tied.        I  have  never  been  obliged  to  resort  to  a  heated 

iron,  yet  it  is  well  to  have  it  always  at  hand. 

The  instruments  required  for  this  operation — in  addition  to  the 
ordinary  knives,  forceps,  needles,  and  scissors — are  strong  knives  which 
will  cut  bone;  strong  straight  and  curved  scissors;  a  narrow  saw;  bone- 
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cutters  of  variong  fonns  aixd  sizes ;  strong  bone  forceps — especially  Lig» 
ton's  lion  forceps  ;  large  needles,  armed,  and  \vith  handles  attached,  ia 
case  it  becomes  necessary  to  seize  deep-seated  vessels ;  in  some  cases, 
also,  chisels,  gonges  and  mallet,  with  trephines  and  perforators,  re- 
tractoi-s,  etc.  Indeed  this  is  one  of  thc^se  operations  in  which  one  wiJ 
scarcely  know  what  is  needed,  and  much  of  the  success  of  the  opera- 
tion will  depend  ujwn  the  ample  preparation  which  is  made  for  all 
poSvsible  contingencies.  No  inccmvenience  generally  attends  the  em- 
ployment of  anaesthetics  in  these  cases,  even  when  the  entire  upper 
maxilla  and  the  corresponding  ix>rtion  of  the  roof  of  the  mouth  is 
removed. 

When  the  operation  of  excision  is  completed,  and  all  the  diseased 
Btnictures  carefully  removed,  the  tegumentary  flaps  are  closed  bv 
interrupted  sutures,  and  such  other  dressings  are  employed  as  mav 
seern  to  be  required.  If  the  opemtion  proves  successful,  the  enorraona 
chasm  soon  fills  up  nearly  to  its  original  level,  and  the  harmony  of  the 
features  is  eventually  in  a  great  degree  restored,  except  in  8c>  far  as 
motion  and  expression  are  concerned. 

Epulis. — This  term  is  employed  to  designate  a  fibro-plastic  orfibro- 
myeloid  recurrent  tumor  which  is  occasionally  seen  growing  from  the 
alveoli  of  either  the  upper  or  lower  jaw,  but  most  frequently  from  tSie 

An  epulis  appears  first  as  a  small  papillifonn  growth,  thrusting  it5<^*^ 
up  from  beneath  the  margins  of  the  gums.     To  the  touch  it  genera,!^- 
feels  hard,  even  when  quite  small,  and  l)v  this  circumstance,  especial  ^^' 
it  may  be   distinguished   from   the   simple   granulation,  or  j^ohjpo^  '* 
groicth^^  which  occasionally  project  from  an  ulcerated  alveolus.     ^^ 
base  is  also  broad  and  immovable.     It  is  neither  tender  nor  painful,  ii-  ^^ 
does  it  inc'rease  ra])idly  in  size ;  but  as  it  progresses,  the  sockets,  oT^^ 
after  another,  become  involved,  the  adjacent  teeth  loosen  and  fall  oii^ 
and,  if  permitted  to  grow,  it  fills  the  entire  mouth,  and  may  even  cau>^ 
death  eventuallv  bv  suffocation. 

Those  fibi-o-plastic  forniatious  sj^ring  from  the  periosteum  of  the 
alveolus  either  Avithout  or  within  the  socket ;  and  althoucjh  thev  are 
not  nocossarily  associated  with  auy  previous  diseased  condition  of  the 
teeth  or  of  the  alveoli,  they  seldom  or  never  occur  except  when  a  tcx)th, 
or  some  ]K)i-ti()n  of  its  fang,  remains  in  the  jaw.  When,  however,  the 
e[)ulis  has  iniule  some  progress,  the  portion  of  the  alveolus  upon  which 
it  is  growing  is  found  to  be  expanded,  softened,  and  |H)rous,  the  neo- 
plasm  occupying  its  iv)rosities,  and  the  whole  structure  becoming 
eventually  identic^al  in  character  with  the  original  periosteal  tumor. 

Treatment. — In  the  earliest  stai2:e,  thorouij:h  excision  of  the  tumor 
with  removal  of  the  corresponding  tooth,  sometimes  results  in  a  com- 
plete cure.  Kotliing,  however,  can  be  c(>nsidered  a  guarantee  against 
its  return  but  the  removal  of  two  or  three  teeth,  and  complete  ex- 
cision with    the    knife   and    saw  of   the  alfected  alveoli,  indudincr  a 
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•niall  portion  of  the  adjacent  sound  bone.  I  have  often  been  called 
^pou  to  excise  these  growths  after  repeated  partial  excisions ;  and  in 
one  or  two  cases  the  disease  had  at  length  so  far  involved  tlie  neigh- 
boring stmctures  that  the  most  thorough  excisions  did  not  prevent  a 
fetum  of  the  tumor,  and,  in  the  end,  a  fatal  result. 

Hypertrophy  of  the  Giuns. — Dr.  Gross  and  Mr.  Salter  have  each 
described  a  case  of  congenital  hypertrophy  of  the  gums,  accompanied 
»vith  imperfect  cerebral  development,  and  abnormal  conditions  of  the 
lermoid  tissue  in  various  portions  of  the  body;  in  each  of  which 
examples  the  hypertrophy  became  so  enormous  as  to  prevent  the 
closure  of  tlie  lips,  and  to  demand  excision. 

In  1859  I  was  consulted  by  a  woman,  03t.  27  years,  then  residing  ir 
Palmyra,  N.  Y.,  having  hypertrophy  of  the  gums,  which  had  com 
tnenced  two  yeai'S  before.  She  did  not  menstruate  until  she  wap 
twenty-four  years  of  age,  and,  notwithstandnig  that  she  was  alinos* 
colorless,  and  appeared  very  antemic,  she  declared  that  she  had  en 
joyed  excellent  health.  Her  front  teeth  decayed  early,  and  were 
removed.  Some  of  the  back  teeth  were  slightly  decayed,  but  had 
never  been  painful.  The  hypertrophy  commenced  two  yeai-s  before 
she  consulted  me,  and  at  that  time  involved  all  of  the  gums  upon  the 
inner  surface  of  both  sides  of  the  lower  jaw,  back  of  the  bicuspids 
On  the  right  side  the  hypertrophy  formed  a  roll  the  size  of  tlie  inde> 
finger,  burying  the  teeth,  and  projecting  backwards,  like  a  nipple,  int< 
the  pharynx.  On  the  opposite  side  the  growth  had  made  less  progress. 
The  subsequent  course  and  final  result  of  this  case  I  am  unable  to 
state. 

Tumors  of  the  Lo'wer  Ja^vtr. — Encephaloid,  fibrous,  enchondroma- 
tous  and  exostotic  tumors  occasionally  originate  from  the  lower  jaw, 
but  the  cystic  tumors  are  the  most  frequent.  Their  point  of  departure 
is  generally  the  cancellated  tissue  of  the  interior  of  the  bone ;  and  this 
expansion  is  most  often  at  the  expense  of  the  outer  wall.  Their  growtli 
ij*  slow,  and  unattended  with  pain.  They  may  be  limited  to  a  small 
portion,  or  they  may  involve  the  whole  of  the  body  of  the  jaw.  The 
surface  of  a  cystoid  of  the  inferior  maxilla  is  at  fii*st  smooth  and  firm, 
but  it  soon  becomes  somewhat  lobulated,  and  yields  on  pressure,  giving 
to  the  finger  a  crackling,  parchinent-like  sensation.  The  interior  may 
be  formed  of  a  single  cavity,  or  of  many  unequal  cells,  the  walls  of 
which  are  thin,  membranous,  cartilaginous,  or  bony.  In  the  unilocular 
fonn,  the  contents  of  the  cyst  is,  in  most  cases,  a  thin,  glairy  fluid ; 
but  the  multilocular  varieties  embrace  within  their  different  cells  fluids 
unlike  in  appeamuce  and  in  chemical  character,  with  usually  more  or 
less  solid,  fibrous,  or  bony  structure. 

WTien  these  tumoi-s  ai-e  of  moderate  size  and  unilocular  in  form,  it  i^^ 
•ufficient  to  evacuate  the  cyst,  and  maintain  a  free  opening  until  the 
vi'alls  have  contracted,  and  the  secreting  surface  has  become  obliterated 
by  granulations  ird  organized  connective  tissue.     In  a  case  recently 
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under  ray  observation  I  have  exposed  and  removed  the  thin  anterior 
wall  of  lie  cyst ;  but  in  tlioee  examples  of  multilocular  cystic  tumon 
which  occupy  large  portions  of  the  entire  diameter  of  the  bone,  nothing 
short  of  exsection  will  arrest  their  progress. 

Necrosis  of  the  Ja^v  firom  Phosphorus. — Those  who  are  employed 
in  the  manuf  actui-e  of  lucif  er  matches  are  liable  to  a  necrosis  of  both 
the  upper  and  lower  maxillary  bones.  The  disease  is  said  to  b«  less  fre- 
quent since  the  manufacturers  have  substituted  amorphous  phosphorus 
for  the  ordinary  phosphorus.  It  was  first  described  by  Lorinser  in  1845, 
and  was  first  noticed  in  this  country  by  Dr.  James  R.  Wood.' 

"  The  phosphorus  disease,"  as  it  has  been  termed,  is  a  local  poisoning, 
conveyed,  generally,  by  the  fumes  of  phosphorus,  although  in  a  few 
instances  it  has  been  conveyed  by  other  modes.  It  is  almost  exclusively 
confined  to  those  employed  in  large  manufactories  in  the  "  dipping  and 
drying  "  rooms,  where  tiie  fumes  are  most  abundant ;  it  requires  a  long 
period  of  exposure — ^generally  several  years — ^before  its  specific  effect  is 
observed,  and  it  has  never  been  known  to  occur  where  all  the  teeth 
were  sound.  Indeed  it  is  believed  that  its  primary  impression  is  always 
upon  the  pulp  of  the  tooth ;  perhaps,  however,  it  is  sufiicient  that  the 
periosteum  should  be  exposed 

Phosphorus  necrosis  commences  with  a  pain  resembling  toothache, 
but  the  pain  soon  extends  to  other  portions  of  the  jaw,  followed  by  in- 
flammation and  much  swelling  of  the  soft  parts.    Pus  at  length  fomoa 
and  is  discharged  from  various  orifices  ;  the  teeth  loosen  and  fall  ont, 
and  the  probe  reveals  denudation  and  necrosis  of  the  bone.     The  extctit 
of  the  necrosis  varies  in  different  cases,  but  it  is  seldom  limited  to  ^ 
inconsiderable  portion ;  and,  when  it  attacks  the  lower  jaw,  it  has  oc- 
casionally involved  the  entire  bone.     In  the  case  of  the  superior  raa^"* 
la,  the  necrosed  fragments  usually  separate  and  come  away  in  detached- 
pieces,  no  new  bone  being  formed ;  but  when  the  inferior  maxilla  is  the 
seat  of  the  malady,  spontaneous  separation  occurs  only  at  the  point  at 
which  the  necrosis  is  arrested,  and  meanwhile  an  abundant  deposit  of 
new  bone  takes  place,  especially  along  the  base  and  inferior  lateral 
walls,  so  that  it  is  with  some  difficulty  that  the  sequestrum  is  removed 
entire.     In  most  cases  the  process  of  exfoliation  is  exceedingly  slow, 
and  a  few  of  these  patients  finally  succumb  to  the  long-continued  irrita- 
tion and  suppuration ;  but  the  majority  recover. 

Treatment. — Since  no  case  has  been  reported  in  which  the  phos- 
phorus disease  has  attacked  pei-sons  having  sound  teeth,  it  is  a  proper 
matter  of  precaution  to  have  th(5  teeth  of  such  as  are  exposed  frequently 
examined,  and  either  to  have  all  decayed  teeth  promptly  filled,  or  to  ex- 
clude such  persons  from  any  employment  involving  the  use  of  phos- 
phorus. 

As  to  the  curative  treatment,  there  is  perhaps  nothing  which  can  be 

»  Wood.    Ifew  York  Jour.  Med,^  May,  1856. 
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regarded  oa  having  a  speci6<;  induence ;  but  the  surgeon  miiGt  he 
gftvenied  by  the  rules  which  would  apply  to  necrosis  of  the  satne  parts 
occurring  from  any  other  cause.  It  will  not  bo  prudent  tx)  attempt  the 
^emo^■al  of  the  Beqtieetnini  nntil  exfoliation  is  complete  ;  and  then  great 
respect  iniiBt  be  paid  to  the  involuerum,  as  upon  this  tlie  future  form 
mnd  neefiihiBss  of  the  jaw  will  depend.  Mr.  Salter  observes,  however, 
that  even  Uiis,  after  the  removal  of  the  dead  bone,  gradually  atrophies, 
leKviitg  at  last  only  a  narrow  rim  of  bone  corresjionding  to  the  original 
jaw. 

Necrosis  of  the  Jatv  as  a  Sequel  of  Eruptive  and  of  certain 
Typhoid  Diseases,  etc. — llr.  Suiter  was  the  fii-t^f  to  call  attention  to 
necrosis  of  the  jaw  as  a  sequel  of  ernptive  diseases,  and  esjieeialiy  of 
tcarhitina.'  A  similar  result  ensues  sometimes  upon  typhoid  fevers, 
wid  npori  conditions  of  extreme  aniemia ;  still  more  rarely  as  a  result 
of  mercurial  ptyaliani,  or  of  the  internal  use  of  arsenic. 

Mr.  Salter  attributes  its  frequency  in  connection  \vith  the  exanthcms 
to  the  correlation  among  the  \'ariouB  portions  of  the  dermal  system,  of 
which  the  teeti  constitute  a  part.  The  iieriod  most  favorable  for  its  oc- 
currence apjHiars  to  be  from  the  third  tu  the  eighth  year  of  life,  when  the 
nutrition  and  development  of  both  the  temporary  and  permanent  teeth 
demand  the  greatest  activity  in  the  vessels  of  the  jaw.  Some  weeks  after 
the  disappearance  of  the  eru]3tive  fever,  the  gums  become  tender,  and, 
with  only  a  moderate  amount  of  swelling,  suppuration  ensues,  and  necrosis 
is  already  foimd  to  exist.  Its  most  usual  seat  is  in  the  region  of  the 
molars ;  and  it  is.  in  moat  cases,  limited  to  that  portion  of  the  bone 
which  contains  the  teetli  or  their  germs;  the  base  of  the  jaw  seldom 
becoming  involved,  exfoliation  takes  place  much  more  qtiickly  than  in 
pitnephorug  necrosis,  and  no  involucrum  is  usually  present,  to  obstruct 
the  removal  of  the  sequestrum.  Quite  often  the  disease  is  ,.  bserved  to 
'»«  symmetrical,  ocfurring  simultaneously  or  consecutively  uiwn  the 
<sor responding  and  opposite  sides  of  the  jaw, 

Treatmeat. — The  treatment  consists  in  the  employment  of  suitable 

^neane  to  impn>ve  the  general  health ;  in  the  use  of  cleansing  washes, 

^uid  the  removal,  at  a  pn">per  period,  of  the  loosened  sequestrum.     In 

'%befie  cases  it  is  remarkable  how  completely  and  quickly  tlie  Imne  will 

\e  r&-formed  from  its  periosteal  investment.    But  in  order  to  insiii-o  this, 

the  sequestrum  must  not  be  removed  until  its  separation  is  complete. 

In  the  year  1849,  a  lad,  seven  years  old,  was  attacked  with  dysentery. 

An  empiric,  being  called,  ordered  certain  powders  to  be  taken  daily ; 

on  the  seventh  day  an  nU'eration  commenced  in  his  mouth,  which  de- 

itroyed  the  lower  lip  and  the  tegumentary  covering  of  the  chin.     Three 

montlis  later,  the  whole  of  tlie  body  of  tiie  lower  maxilla  came  away, 

as  Air  back  as  the  molars.     About  three  months  after  the  exfoliation  took 

place,  the  jaw  was  found  to  be  reproduced  through  the  entire  length 
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of  the  gap,  the  bone  being  firm,  thick,  and  well  shaped ;  but  it  isecMcelj 
necessary  to  say  that  neither  the  alveolar  processes  nc  r  the  teeth  were 
reconstructed.  Subsequently,  before  a  class  of  medic  al  students,  1 
made  a  plastic  operation  for  the  restoration  of  the  lip,  attaching  the 
flaps,  which  were  obtained  fi'om  the  neck,  directly  to  the  perioeteum 
This  procedure,  for  which  I  think  I  may  claim  originality,  preveDted,  it 
a  great  measure,  displacement  when  contraction  and  cicatrization  occur- 
red ;  so  that,  w^ith  the  additional  aid  derived  from  a  set  of  artificial 
teeth,  made  by  the  dentist  Dr.  Harvey,  he  was  able  to  articulate  dis- 
tinctly and  to  control  the  escape  of  saliva.' 

Alveolar  Abscess.  Syn.,  Gum-boiL — ^There  are  two  oonditions 
under  which  these  abscesses  are  observed  : — ^first,  in  otherwise  healthy 
persons ;  the  abscess  being  formed  in  connection  with  a  carious  tooth,  or, 
as  happens  in  certain  rare  examples,  in  connection  with  a  tooth  whose 
pulp  is  dead,  but  in  which  case  the  death  of  the  pulp  is  not  associated 
with  caries ;  second,  in  persons  of  a  strumous,  tuberculous,  or  sypliilitic 
diathesis,  with  or  without  caries  of  the  teeth,  or  death  of  the  tooth-pulp. 

The  first  of  these  conditions  has  been  most  often  observed,  and  the 
history  of  the  affection  is  briefiy  as  follows.     Inflammation  is  propaga- 
ted from  the  seat  of  the  caries  to  the  periosteum  lining  the  deeper  por- 
tions of  the  socket ;  lymph  is  effused,  followed  by  the  formation  of  p^. 
which  is  now  enclosed  in  a  capsule  constructed  from  tlie  materials  fir^^ 
effused.     In  consequence  of  the  pressure  of  the  organized  and  expao^" 
ing  pyogenic  sac,  the  alveolar  wall  gives  way,  forming  a  small  si^^ 
pocket,  and  at  the  same  time  a  portion  of  the  fang  of  the  tooth  is  ^"' 
sorbed.     The  wliole  of  the  intra-alveolar  periosteum  becomes  thicken  ^^' 
and  the  tooth  sensibly  protrudes  and  is  loosened  in  its  socket.     Pus  c^ '"' 
tinning  to  form,  in  the  case  of  the  inferior  incisors  it  may  make  f^^ 
itself  an  outlet  along  the  sides  of  the  tooth,  escaping  beneath  the  giunB^ 
It  is  liable  to  follow  the  same  course,  also,  when  either  of  the  single^ 
fanged  teeth  are   involved  ;  but  this   lia]>pens  very  rarely  when  the 
abscess  is  connected  with  the  double-fanged  teeth.     Occasionally,  also, 
abscesses  connected  with  the  lower  front  teeth  open  below  the  chin. 
Abscesses  connected  with  the  upper  front  teeth  may  evacuate  them- 
selves along  the  sides  of  the  teeth,  or  they  may  penetrate  directly  to  the 
surface  l)y  the  shortest  route,  open  ng  through  the  mucous  membrane 
near  its  ])()int  of  reflection  ;  or  again,  according  to  Salter,  in  case  the 
superior  lateral  incisor  is  affected,  the  pus  may  burrow  backwards  be- 
tween the  plates  of  the  palatal  process  of  the  superior  maxilla,  aiul 
present  itself  at  the  posterior  extremity  of  the  hard  palate.     I  have 
often  met  Avith  examples  of  supei'ior  canine  and  incisor  abscesses  which 
have  formed  sinuses  and  depots  under  the  periostemn  of  the  roof  of  the 
n:  )uth,  but  I  can   scarcely  c()ni]M-ehend  how  they   could   follow  the 
course  described  bv  Mr.  Sal'er.     Finally,  abscesses  connected  witli  the 


*  Buffalo  Med.  Jour. ,  vol.  vii. ,  p.  203. 


EXCISION    OF    THE    LOWER    TAW.  651 

molars  often  open  directly,  or  with  more  or  less  sinuous  canals,  upon 
the  integument  of  tlie  face. 

Treatment  of  Alveolar  Absoes8.--7llemoval  of  the  carious  or  in* 
jnred  tooth  is  the  first  and  most  important  step.     Occasionally  it  may  be 
e^iiflicient  to  remove  the  filling,  to  give  ample  vent  to  the  imprisoued 
niatter ;  but  this  will  rarely  be  found  to  have  answered  our  purposes  com- 
pletely, since  the  removal  of  the  cause  is  an  indication  no  less  impor- 
tant than  the  free  evacuation  of  the  pus.     When  the  bottom  of  the 
cavity  is  thoroughly  exposed,  the  opening  should  be  maintained  by  a 
plug  made  of  some  soft  wood,  introduced  and  retained  in  place  a  few 
hours  of  each  day.     If  the  discharge  continues  long  after  the  removal 
of  the  tooth,  a  strong  solution  of  the  chloride  of  zinc  should  be  applied 
to  the  cavity  once  or  twice.     When  the  abscess  points  toward  the  integu- 
ment, in  order  to  avoid  an  unseemly  scar,  the  fistulous  canal  should  be 
intercepted  by  a  free  incision  within  the  mouth,  over  the  diseased  alveo- 
Jns,  and  the  opening  maintained  in  this  direction. 

£zoision  of  the  IjOTver  Ja^v. — There  are  a  few  important  rules  to 
be  observed  in  the  removal  of  portions  or  the  whole  of  the  inferior 
maxilla,  which   I   shall  find  it  necessary  to  state  somewhat  briefly : — 
J'irst,  whenever  the  limitations  of  the  disease  will  permit,  the  entire 
\x)ne  should  not  be  severed.     In  many  cases  a  crescentic  or  horizontal 
eection  of  the  bone  will  enable  the  surgeon  to  remove  the  diseased 
structure,  and  yet  preserve  the  continuity  of  the  jaw.     Second,  the  free 
margin  of  the  lip  must  not  be  divided  unless  the  necessities  of  the  case 
render  it  essential.     Some  operations  may  be  made  through  the  mouthy 
without  any  external  incisions ;  and  in   most  other  cases  an  incision 
along  the  base  of  the  jaw  affords  an  ample  opening.     By  observing 
tbiB  rule  the  surgeon  avoids  a  wound  of  the  labial  artery,  and  does  not 
*o  much  disfigure  the  face.     Third,  if  the  central  portion  is  to  be 
'Amoved,  as  preliminary  to  the  operation,  but  not  until  after  the  patient 
*B  anaesthetized,  a  strong  ligature  must  be  carried  through  the  apex  of 
^iie   tongue,  and   intrusted  to  an  assistant.     Unless  this  is  done,  the 
l^atient  will  be  in  imminent  danger  of  suffocation  as  8<K)n  as  the  attach- 
^:iaent  of  the  genio-hyo-glossns  is  divided.     In  a  recent  case  of  excision 
^::>f  the  entire  body  of  the  inferior  maxilla,     1  found  it  necessary  to 
4  lave  the  tongue  held  by  an  assistant  during  the  four  days  succeeding 
%hc  operation,  since,  the  moment  the  ligature  was  dropped,  the  tongue 
would  fall  back  and  close  the  glottis,  threatening  the  patient  with  im- 
mediate suffocation.     Fourth,  in   dividhig  the  attachments  upon  the 
inner  surface  of  the  bone,  a  curved,  strong  periosteum  elevator  can 
often  "be  advantageously  substituted  for  the  knife.     Fifth,  the  bone- 
cutter  can  be  employed  wel.  enongli,  after  removing  one  or  two  teethe 
in  operating  upon  children,  or  when  the  bone  is  softened  by  disease; 
bat  in  the  adult,  when  the  section  is  to  be  made  thi-ough  healthy  bone, 
tlie  chain  saw  is  much  to  be  preferred.     Sixth,  in  removing  the  jaw 
from  its  articulation,  after  the  section  is  made,  the  fragment  must  be 
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drawn  outwards  and  downwards,  so  as  to  enable  the  operator  to  clip 
off  the  coronoid  process  with  the  bone-cutters,  or  to  divide  its  muBCular 
attacliments,  and  to  permit  him  to  approach  the  articulation  from  ita 
anterior  surface.  Seventh,  it  may  be  possible  to  avoid  wounding  the 
trunk  of  the  internal  maxillary  artery,  as  it  passes  between  the  ramus 
of  the  jaw  and  the  internal  lateral  ligament,  by  careful  dissection  while 
the  ramus  is  drawn  forcibly  out  and  backwards ;  but  the  inferior  dental 
and  other  branches  of  the  internal  maxillary,  which  are  nece^arily  cut, 
will  bleed  freely.  In  case  the  haemorrhage  is  alanning,  the  carotid  must 
be  compressed  imtil  the  jaw  is  disarticulated  and  the  vessels  are  tied. 

The  operation  being  completed,  the  womid  is  to  be  closed  by  sutures; 
and  in  the  course  of  a  few  months,  the  space  previously  occupied  by 
the  bone  will  become  filled  by  a  dense  fibrous  tissue ;  but  if  any  con- 
siderable portion  of  the  jaw  is  lost  the  features  will  be  irreparably 
disfigured.  When  the  whole  or  any  portion  of  the  jaw  is  excised  for 
the  removal  of  tumors,  or  for  cancer,  whatever  cai'e  we  may  exercise 
in  the  preservation  of  the  periosteum,  the  bone  is  not  reproduced.  It 
has  already  been  stated  tliat  in  cases  of  necrosis  of  the  lower  jaw, 
where  the  bone  has  been  allowed  to  exfoliate  before  separation,  a  more 
fortunate  result  ensues ;  in  some  cases  the  entire  bone,  including  ita 
condyles,  being  reproduced. 

In  the  New  York  Medical  Oazette  for  October  24,  1868,  George 
H.  Ferine,  dentist,  of  this  city,  has  described  a  very  ingenious  appa- 
ratus, devised  by  himself,  composed  of  vulcanized  rubber,  for  the  repair 
of  a  mutilated  tongue  and  jaw. 


CHAPTER  Till. 

ANATOMY,  DEVELOPMENT,  AND   SURGERY  OF  THE  TEETH. 

Anatomy  of  the  Teeth. 

Each  tooth  is  composed  of  a  crown,  neck,  and  one  or  more  fangs. 
The  crown  is  that  portion  which  projects  above  the  gums,  the  neck  is 
embraced  by  the  gums,  and  the  fangs  occupy  the  alveolar  sockets.  The 
largest  portion  of  each  tooth  is  composed  of  dentine — ivory,  or  tooth- 
bone — a  modification  of  bony  tissue ;  it  is  penetrated  by  minute 
canals  called  dental  or  dentinal  tubuli,  but  it  has  neither  the  canaliculi 
nor  lacunae  which  characterize  true  bone.  The  crown  is  covered  by 
enamel,  the  hardest  structure  in  the  body.  It  varies,  however,  both  in 
thickness  and  in  hardness,  in  diflFerent  persons.     The  enamel  is  covered 
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l»T  a  mciiibmiie  o£  ex<;eiiliiig  tcTiuity,  called  tlie  cutitle,  wliicli  is  iitit 

essilv  desUiyed  by  reagciite,  and  wliicb  probably  serves  Ui  eoiiie  inetia- 

ure  t<«  pnitect  the  ciiaiiiel  agaiuet  ihc 

&ctionf)f  acids.    Investing  tlif  dentine 

o(  thf  nxits  ia.  a  thin  layor  uf  tnie 

hone,  named  eementiuu,  cnista  iietri*- 

ea,  up  ofrtic^ftl  Biibstaiice.   whit-h   he- 


«u[ni%  thin] 


r  R3  we  pro 


:>ceed  f  n 


apex  tDward  the  cn>vni.  and  is  tujaily, 
aceording  to  Nasmytii,  Inef.  in  tlio 
eiiainul,  witli  the  outer  enrface  of 
which,  at  the  neck,  it  becomes  con- 
tiuuous.  As  Age  advanuea  the  cemen- 
tnra  uaiially  increa^egin  thickiieBS,n 
may  eventually  undergo  eiich  a  degree 
of  liy}»ertrt)phy  ac>  to  encniach  mate- 
rially u\>iin  the  alveolar  wxrkets,  and 
I  upon  the  cavity  of  tlie  ptdp,  forming 
exoetoeee.  In  some  cases,  also,  the 
'  pnlp  iteelf  undergoes  an  osseous  trans- 
f  <MTnatiuti.  The  ceinentuin  is  covered 
fcy  the  i>endental  membrane,  or  den- 
tal jieriutiteum,  which  also  ia  coiitinu- 
^^bsos  with  the  intra-alveolar  periosteal  membrane. 

^^V'^e  interior  of   each  tooth  ie  hollow,  iu  cavity  expanding  into  a 

^^Bmcious  aimis  within  the  crown,  and  terminating  in  minute  orifices  at 

^^^fte  apices  of  tlie  fangs,     Tliese  cavities  contain  the  pnlp,  which  is 

(ximposed  of  blood-veeeela  and  nervpua  filaments  sustained  by  a  fibrous 

couuetaive  tiiMue.     Both  the  blood-vessels  and  the  nerves  composing 

Oie  pulp  enter  by  the  small  foramina  at  the  apices  of  the  fangs.     The 

(^uip  is  said  to  be  the  only  portion  of  the  tootJi  piwaesslng  eensibility ; 

tkiit,  according  to  Mr.  Tomes,  the  dentAl  tiibnli,  which  open  up<m  and 

^'^diate  from  the  pulp  cavity,  contain  cylindrical  prolongations  of  the 

^olp  tissue,  and  may  therefore  convey  sensation  to  the  outer  surface  of 

^he  dentine. 


u 


Oevelopmont  and  DiieuM  of  the  Temporaiy  Tosth. 


'Development. — ^The  temporary  teeth  begin  to  present  ttiemselves 

tisnally  about  the  seventh  month,  and  dentition  ia  generally  completed 

by  the  end  of  the  second  year  ;  the  teeth  of  the  lower  jaw  preceding 

those  of  the  upper. 

The  eniption  of  the  temporary  teeth  is  a  purely  physiological  act,  and 

Btich  ought  to  he  accomplished  without  seriotiB  disturbance.     Tlie 

is,  however,  that  among  all  civilized  races,  the  process  is  usually 

of  considerable  sufEerinir  and  luizard.     The  evolution  of  the  teeth, 
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independent  of  their  mechanical  pressure  upon  the  gums,  seems  toexah 
the  nervous  sensibilities  of  the  whole  system  in  a  degree  sufficiently 
marked ;  but  when,  from  any  cause,  the  advance  of  the  crowns  towarf 
the  surface  meets  with  unusual  resistance,  the  most  violent  local  and 
constitutional  disturbances  sometimes  ensue.  It  is  an  error,  however, tc 
suppose  that  these  reflex  disturbances  are  solely  a  result  of  congestion 
and  inflammation  of  tlie  overstretched  fibro-mucous  membrane.  They 
are  mainly  due  to  the  indirect  pressure  made  upon  those  deeper  strao- 
tures  upon  which  the  nutrition  and  development  of  the  dental  apparatm 
depends,  and  which  are  at  this  moment  in  a  state  of  active  hypewemia 
and  hyperaesthesia.  The  surgeon  will  be  reminded,  therefore,  that  an 
inflamed  and  swollen  condition  of  the  gums  is  not  the  sole  indication  for 
their  incision ;  but  that  it  may  be,  and  acitually  is,  often  required  when 
there  is  present  neither  redness,  swelling,  tenderness,  heat,  nor  ptyalism. 
If,  at  the  same  time  that  the  gums  are  tense  and  resisting,  it  is  observed 
that  the  usual  period  for  the  eruption  of  the  teeth  has  arrived,  and  the 
brain,  stomach,  bowels,  or  general  system  are  characteristically  disturbed, 
it  will  be  proper  to  make  free  incisions.  This  will  be  best  accomplished 
by  a  gum-lancet,  or  by  an  ordinary  pocket-knife. 

Caries  of  the  Temporary  Teeth. — The  temporary  teeth  are  no  lesa 
subject  to  caries  than  the  permanent,  nor  are  its  consequences  any  less 
serious,  giving  rise  to  much  local  and  constitutional  disturbance,  and,  in 
many  cases,  seriously  compromising  the  health.  It  occurs  most  often  in 
children  of  delicate  constitutions,  yet  there  are  many  apparent  excep- 
tions to  this  rule.  It  is  my  opinion,  however,  that  the  early  destruction 
of  the  teeth,  whether  by  caries  or  necrosis,  always  implies,  even  in  those 
who  appear  healthy  and  robust,  a  lack  of  stamina,  and  that  the  physical 
condition  of  these  persons  in  after-life  will  confirm  the  justness  of  these 
observations. 

Treatment. — It  is  of  the  first  importance  that  such  children  should 
have  plenty  of  air,  and  that  they  should  eat  plain  nutritious  food,  include 
ing,  always,  meat.     Some  surgeons  entertain  a  belief,  also,  that  silex  an^ 
the  phosphates,  taken  internally,  exert  a  beneficial  influence  in  th^ 
establishment  of  a  healthy  structure  during  the  formation  of  the  teeth, 
and  they  have  suggested,  therefore,  that  bread  made  of  unbolted  wheat 
should  be  given  to  children,  rather  than  bread  made  of  fine  flour. 

Great  care  must  be  taken  to  remove  the  salivary  calculus,  and  especi- 
ally the  green  tartar,  which  is  said  to  be  acid  and  erosive,  and  which  is 
very  prone  to  collect  upon  the  teeth  of  children.  The  progress  of 
caries  should  be  arrested,  as  far  as  practicable,  by  careful  excavation  and 
filling.  All  these  precautions  having  reference,  perhaps,  more  to  the 
future  condition  of  the  permanent,  than  to  the  preservation  of  the  tem- 
porary teeth. 

Necrosis  of  the  Temporary  Teeth. — Dental  necrosis,  or  destruction 
of  the  entire  tooth,  occurs  more  often  in  the  temporary  than  in  the 
permanent  teeth.     It  is  generally  consequent  upon   extensive  cariei 
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■which  baft  led  to  the  exposure  and  death  of  the  pulp.  The  presenoe 
of  the  dead  tooth,  or  of  its  fangs,  often  causes  ulc-eration  of  the  guinf^ 
and  iioiiietimes  necrosis  of  porlioim  of  the  alveoli ;  even  tlie  rndi- 
nifuts  of  the  perniaueiit  teeth  are  Bometinies  carried  away  with  the 
request  mm. 

Phagedenic  Uloeration  of  the  GumB, — Mr.  Tomes  has  deBcril>ed 
»n  ulceration  of  a  phagedenic  character,  invading  originally  the  free 
marginB  of  ilie  gunia,  especially  of  the  lower  jaw,  extending  Biibee- 
<liieiit!y  to  tlie  alveolar  periosteum  and  to  the  cheeks,  causing  often  ex- 

I  tensive  deetruction  o£  the  soft  parte,  and  exfoliations  of  considerable 
p-irtioiiB  of  bone.  It  occurs  chiefly  in  Btruinoua  children,  and  in  those 
who  are  poorly  fed,  or  who  live  in  damp  and  illy- ventilated  apartments. 

'  There  is  another  fonn  of  nlceration,  belonging  chiefly  to  tliia  period, 

I  in  which  the  malady  invades  primarily  the  ineldes  of  tlie  checks  or 
fauces,  and  is  preceded  naiially  by  sphacelation.  The  terms  Noma  and 
Cancrum  Oris  have,  by  B'tme  ^vrite^s,  been  applied  to  both  of  these 
f(imis  of  ulceration. 

The  treatment  consists  in  the  employment  of  tonics  and  nutrients,  in 
the  prompt  removal  of  decayed  teeth,  in  the  frequent  and  tliorougli 
application  of  disinfectants,  and  especially  in  the  destruction  of  the 

l^jypBratiiig  snrfaces  by  energetic  cauBtics. 

I  Ceire 


Development  and  Diaaasei  of  the  Permaneiit  Teeth. 


Development.— The  period  of  the  eruption  of  riie  permanent 
teeth  ia  generally  lietween  the  sixth  and  the  twelfth  year.  The  third 
molar,  or  wisdom  toiith,  appears  much  later;  usually  not  earlier  than 
Ite  seventeenth  year.  The  fangs  of  the  temporary  teeth  are  gradually 
absorbed  as  the  new  teeth  advance  to  occupy  tlieir  places,  until  at 
length  nothing  hut  the  crowns  remain,  which,  uidess  sooner  removed, 
^veiitnally  dn>p  away. 

lOalposition  of  Permanent  Teeth. — The  permanent  teeth  may  pre- 
■ent  theniBelveB  out  of  line,  in  consequence  of  <ii'iginal  malpoBition ;  or 
l>c<;anEe  the  fang  of  a  temporary  tootli  which  has  escaped  absorption 
has  been  allowed  to  remain ;  or  for  want  of  siiflicient  room  in  the 
alveolar  arcade,  the  teeth  being  out  of  proportion  to  tlie  dimensions  of 
the  jaw. 

It  is  not  my  intention  to  enter  into  a  cttnsideration  of  the  strictly 
mechanical  portion  of  dental  surgery,  in  which  so  much  advance  has  been 
made,  and  bo  many  triumphs  have  been  achieved  during  the  last  few 
years ;  but  the  sni^^n  needs,  at  least,  to  be  informed  that  irregularities 
of  the  teeth,  due  to  either  of  the  canses  above  named,  may  be  remedied 
l»y  the  early,  continned,  and  judicious  application  of  pressure.  Malposi 
tion  of  a  wisdom  Itxith,  causing  it  to  become  imprisoned  and  arrested 
in  its  development,  has  often  caused  great  suffering.  Iti  such  cases,  thf 
'|r  proper  remedy  is  extraction. 
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Fraoture  of  the  Teeth. — ^When  a  portion  i>f  the  crown  of  a  toiliiii 
broken  off  without  opening  into  the  pulp  cavity,  it  is  termed  a  simple 
fracture ;  but  if  the  fracture  is  lower,  and  the  cavity  is  laid  open,  it  is 
termed  compound.    No  serious  results  necessarily  follow  upon  a  simple 
fracture,  although  it  is  always  possible  that  the  pulp  has  suffered  iiijniy, 
nnd  may  die.    In  the  compound  fracture,  however,  the  pulp  is  ofteB 
torn  out;  but  if  it  is  not,  the  violent  shock  which  it  has  received, 
together  with  its  subsequent  exposure  to  whatever  may  be  received  into 
the  mouth,  soon  determines  in  it  a  fatal  inflammation.    Exceptionally, 
however,  the  pulp  preserves  its  integrity,  and  seals  up  the  aperture  by 
the  deposit  upon  its  surface  of  a  thin  layer  of  dentine.    In  the  same 
manner,  also,  by  new  deposits  of  dentine  upon  the  interior  of  the  palp 
cavity,  the  pulp  is  protected  when  the  tooth  wears  down  by  attrition. 
If,  after  a  fracture  exposing  the  pulp  cavity,  the  pulp  does  not  become 
enclosed,  yet  retains  sufficient  health  to  encourage  a  hope  that  the  tooth 
may  not  be  destroyed,  and  the  tooth  remains  firm  in  its  socket,  the 
dentist  ought  to  supply  an  artificial  protection  by  a  carefully  adjusted 
filling.    If  the  tooth  is  much  loosened,  however,  it   had  better  be 
extracted  at  once. 

Teeth  broken  through  their  fangs,  sometimes  unite  again;  the  new 
material  being  formed  in  part  from  the  pulp,  and  in  part  from  the 
dental  periosteum,  and  consisting,  therefore,  of  both  dentine  and 
cementum. 

Dislocation  of  the  Teeth. — ^If  a  sound  and  valuable  tooth  becomei} 
accidentally  displaced,  the  socket  should  be  carefully  cleared  of  blood, 
by  a  piece  of  soft  muslin,  conveyed  upon  the  end  of  a  probe,  or  by 
warm  water  injected  by  means  of  a  syringe,  and  the  tooth  should  be 
once  replaced,  by  pressing  it  firmly  into  its  socket.     The  tooth  will  prob--"^ 
ably  die,  and  may  eventually  have  to  be  removed ;  but  occasionally 
periosteal  connection  appears  to  be  re-established,  and  the  tooth,  retain- 
ing sufficient  vitality  to  cause  no  inconvenience,  may  be  worn  for  many 
years.     The  experiment,  therefore,  merits  a  trial 

Odontalgia. — Toothache  may  be  purely  neuralgic  in  its  character 
as  the  result  of  sympathy  with  some  remote  organ — most  often  with  the 
stomach — and  in  such  cases  appropriate  therapeutical  measures  seldom 
fail  to  effect  a  cure,  or  at  least  to  give  temporary  relief.  In  a  majority 
of  cases,  however,  it  is  due  to  inflammation  of  some  of  the  tissues  which 
are  adjacent  to,  or  which  encloso  the  tooth-pulp,  or  to  simple  mechanical 
irritation  of  the  pulp  exposed  by  caries.  In  such  cases  the  application 
of  a  leech  to  the  gums  may  afford  relief ;  or  the  pain  may  be  allayed 
by  the  direct  application  of  a  sedative  to  the  exposed  pulp.  A  drop  of 
laudanum  conveyed  upon  a  small  pledget  of  lint  is  generally  sufficient. 

Caries.  Syn.,  Dental  Gangrene ;  Decay. — Caries  commences,  in  a 
large  majority  of  cases,  in  the  apices  of  the  sulci  between  the  cusps, 
or  upon  some  other  depressed  or  concealed  portion,  where  the  eroding 
material  is  likely  to  become  lodged.    In  exceptional  cases  it  attacki 
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primarily  the  neck,  where  the  cementum  affords  a  very  thin  covering  to 
tlie  dentine.     This  is  especially  apt  to  occur  in  old  people. 

The  predisposing  canses  of  caries  are  sometimes  sufficiently  apparent 
in  a  syphilitic,  tuberculous,  or  scorbutic  diatliesis.  It  is  often  heredi- 
tarj\  In  other  cases  it  is  evidently  dependent  upon  long-continued  and 
Severe  indigestion.  The  immediate  causes  appear  to  le,  chiefly,  the 
direct  action  of  certain  acids,  contained  in  the  saliva  or  other  oral 
fluids,  or  taken  as  medicine  or  with  the  food  ;  such  acids  acting  as  sol- 
vents of  those  portions  of  the  teeth  which  possess  the  least  vitality  and 
the  least  power  of  resistance,  namely,  the  enamel  and  the  dentine. 
Teeth  which  have  been  extracted  and  replaced  are  subject  to  the  same 
action,  and  even  teeth  com|X)sed  of  artificial  dentine,  unless  highly 
polislied,  are  liable  to  a  similar  decay.  If  from  any  cause  the  surface 
of  a  tootli  becomes  roughened,  its  liability  to  caries  is  increased.  It  ia 
important,  therefore,  when  tartar  has  been  removed,  or  the  file  has  been 
applied  in  dental  operations,  that  extraordinary  pains  be  taken  to  leave 
a  smooth  and  polished  surface. 

We  have  already,  when  speaking  of  the  caries  of  temporary  teeth, 
alluded  to  the  chemical  theory  that  the  habitual  use  of  fine  flour,  fron» 
which  the  silex  and  the  phosphates  have  been  in  a  great  measure  exclu- 
ded by  bolting,  is  a  cause  of  caries.  Both  dentine  and  enamel  demand 
these  elements  for  their  proper  construction  ;  but  it  is  pi-obable  that  the 
system  obtains  in  most  cases  an  ample  supply  from  other  sources; 
certainly,  if  this  were  not  so,  the  bones  would  be  found  to  suffer  equally 
with  the  teeth  from  the  deficiency.  The  fact  would  seem  to  be,  that 
civilization  and  decay  of  the  teeth  advance  together,  since  among  most 
ravage  tribes  it  is  comparatively  unknown.  The  infei-ence  ought  to  be, 
that  caries  is  often  due  to  some  imperfection  of  the  general  system, 
which  a  life  of  out-d(K>r  exercise  is  the  best  fitted  to  remedy. 

Treatment  of  Caries  of  the  Teeth. — ^Whcn  the  teeth  are  once 
formed  and  fully  developed,  it  is  not  probable  that  any  constitutional 
meaaures  can  modify  their  elements,  either  in  regard  to  quality  or  pro- 
portion ;  but  such  measures  can  at  least  influence  those  abnormal 
salivary  secretions  upon  whose  presence  the  caries  seems,  in  a  great 
degree,  to  depend.  The  mouth  should  be  often  cleansed  with  alkaline 
washes,  and  the  brush  should  be  used  at  least  once  or  twice  daily,  or,  as 
would  be  better  still,  after  each  meal. 

If  the  caries  is  very  superficial  it  may  be  removed,  and  the  exposed 
surface  thoroughly  polished;  and  if  this  polish  is  carefully  maintained, 
the  decay  may  not  extend.  If  the  caries  has  proceeded  farther,  it  must 
l)e  thoroughly  removed,  until  sound  structures  are  reached ;  and  the 
cantj',  being  carefully  dried,  must  be  filled  with  some  indestructible 
material.  Gold-foil  is  the  best ;  but  platinum,  tin,  or  lead-foil  may  be 
used.  These  latter  are  valued  by  dentists  very  nearly  in  the  order  Id 
which  they  are  named. 

If  the  tonth-pnlj*  is  exposed,  and  it  is  found  to  be  in  a  pretty  healthj 
42 
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^nsequence  of  which  the  teetli  become  loosened,  and  Bometimes 
out  This  happens  especially  in  old  age,  when  the  process  of  expul- 
of  the  teeth  is  often  aided,  also,  by  hypertrophy  of  the  cementum. 
reatment. — lienioval  by  instruments,  followed  by  careful  polishing 
16  surfaces  fi'om  which  the  concretion  has  been  removed ;  and  sub- 
ently  the  use  of  the  brush  after  each  meal. 
ztraotion  of  Teeth. — In  the  extraction  of  teeth  no  instruments 

Fig.  846. 


ForoepH  for  Upper  Incison^  Canines,  and  BicaBpida. 


generally  employed  at  the  present  day  except  the  forceps  and  the 
itor.     The  "  key  "  is  now  very  rarely  used. 


Fig.  847. 


Forceps  for  Upper  Molars. 


orceps  are  constructed  of  various  forms  and  sizes  to  adapt  them  for 
extraction  of  the  different  teeth ;    indeed  most  dentists  employ  a 


Fig.  848. 


Forceps  for  Lower  Inciaars,  Caninea,  and  Bicunpidfl. 


ilal  instrument  for  ahnost  every  tooth  ;  but  in  general  it  is  sufficient 
►e  furnished  with  several  sizes  and  forms  of  straight  instruments 


Fig.  849 


Forceps  for  Lower  Molars. 
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for  extracting  the  incisors  and  the  cuspids — ^indeed  the  same  inBtrameni 
will  usually  answer  for  the  bicuspids  also— and  with  two  or  three  slightly 
curved  instruments  for  the  molars. 

In  extracting  an  incisor,  the  forceps  being  well  crowded  down  npoii 
the  neck,  the  tooth  is  seized,  and,  with  a  slight  rocking  motion,  extracted. 
A  rotary  motion  facilitates  the  extraction  of  the  cuspids;  while  a  dight 
rocking  motion,  in  a  direction  inwards  and  outwards,  the  reverse  of 
that  employed  in  the  extraction  of  the  incisors,  enables  the  operator 
more  readily  to  loosen  and  withdraw  the  bicuspids.     The  molars  of  the 
superior  maxilla  require  an  instrument  having  the  jaws  bent  at  a  slight 
angle  with  the  handles,  yet  they  ought  to  be  as  nearly  straight  as  the 
easy  prehension  of  the  teeth  will  permit     These  teeth  have  three  fangs, 
two  of  which  are  external  and  one  internal.    When  the  tooth  is  seized, 
therefore,  it  should  be  first  rocked  a  little  inwards  and  then  outwards, 
before  direct  traction  is  commenced.     The  inferior  molars  have  but  two 
fangs,  one  of  which  is  anterior  to  the  other,  and  they  require  for  their 
extraction,  forceps  having  an  angle  of   about  135  degrees  with  the 
shaft.     For  the  extraction  of  stumps  the  levator,  or  forceps  constructed 
especially  for  that  purpose  are  usually  employed. 

HsemoiThage  after  Extraction. — The  extraction  of  a  tooth  has 
been  occasionally  followed  by  alarming,  and  sometimes  fatal  hasmot- 
rhage.  The  source  of  the  bleeding  appears,  in  most  cases,  to  be  the 
alveolar  periosteum,  or  the  small  branch  of  the  inferior  maxillary  which 
supplies  the  interior  of  the  tooth. 

Treatment.— A  small  piece  of  lint,  previously  moistened  with  the  per- 
sulphate of  iron,  is  carried  to  the  bottom  with  a  firm  probe.     Over  this  a 
pad  of  dry  cotton  cloth  may  be  laid,  and  the  jaws  firmly  closed.     If  thi 
does  not  succeed,  1  have  placed  between  the  jaws,  and  crowded  into  an 
around  the  socket,  a  block  of  gutta  percha  previously  softened  in  hot  water'  ^ 


CHAPTER  IX. 

SURGERY  OF  THE  RESPIRATORY  ORGANS,  IN  THE  REGION 

OF  THE  NECK. 

Apnoea,    Syn.,  Asphyxia,  R.  O. 

Apncea  from  Drcwning. — IIow  long  a  person  may  survive  complete 
submersion  under  water  cannot  be  definitely  stated,  since  it  mufit  depend 
somewhat  upon  the  condition  of  the  patient,  and  equally,  perhaps,  upon 
the  temperature  of  the  water.     Persons  accustomed  to  diving  would,  nc 
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<Ioubty  endure  a  prolonged  BUspenBion  of  respiration  better  than  those 
who  were  not  thus  trained,  provided,  of  course,  they  had  the  presence  of 
'^lind  to  suppress  inspiration.     The  tenacity  of  life  is  not  the  same  in  all 
peiK>ns :  it  has  been  aflSrmed,  moreover,  that  if  submersion  occurs  wliCn 
^e  person  is  in  a  condition  of  syncope,  or  when  the  action  of  the  hr^^rt 
^  greatly  diminished,  the  integrity  of  the  brain  is  not  so  speedily  com- 
pit>mised,  since  it  receives  less  of  the  imperfectly  oxygenated  blood ;  but 
'^e  do  not  know  that  much  value  ought  to  be  attached  to  this  opinion. 
It  is  quite  certain,  however,  that  resuscitation  is  more  likely  to  take 
place  after  prolonged  immersion  in  water  of  ordinary  temperature,  than 
after  immersion,  for  the  same  period  of  time,  in  very  cold  water.    We  see 
it  stated  in  the  Lancet^  that  Dr.  Kichardson  has  ^own  that  fish  which 
would  be  presumed  to  be  dead,  from  what  he  tei-ms  *'  glacial  death," 
were  easily  recoverable ;  and  that  in  an  animal  drowned  in  freezing 
water  he  found  the  temperature  of  the  brain  reduced  to  56°  F.,  while 
the  temperature  of  the  chest  and  abdomen  remained  at  76°  F.     He  con- 
cludes that  in  these  cases  the  apparent  death,  which  takes  place  al- 
most instantly,  when  a  person  is  submerged  in  freezing  water,  is  a  con- 
dition of  nervous  shock.     The  heart,  he  remarks,  '^  retains  its  power  of 
action,  the  blood  remains  fluid,  and  the  muscles  keep  up  their  irritability 
for  a  long  time  after  apparent  dissolution;  and  so  favorable  are  all  the 
conditions  for  renewal  of  living  action,  even  for  two  hours,  that  a  con 
fiiderable  advance  in  the  practice  of  resuscitation  must  follow  upon  fur- 
ther careful  and  laborious  experimental  research."     These  hopeful  con- 
elusions,  however,  we  are  not  prepared  to  accept,  and  only  because  we 
Jiave  hitherto  no  experience  which  would  warrant  their  acceptance. 
J'inally,  if  no  water  is  drawn  into  the  lungs,  the  chance  of  resuscitation 
is  improved. 

If  we  could  trust  popular  opinion,  and  the  various  newspaper  accounts 
of  these  accidents,  resuscitation  might  be  hoped  for  at  any  period  prior 
^to  the  commencement  of  decomi)08ition  ;  but  the  truth  seems  to  be,  un- 
fortunately, that  the  complete  exclusion  of  air  from  the  lungs,  under 
any  circumstances,  causes  death  in  a  very  few  minutes.     It  is  not  prob- 
able that  any  one  has  seen  fit  to  occupy  himself  with  noting  the  time  by 
his  watch  while  another  was  drowning,  or  has  been  able  to  observe  how 
often  he  came  to  the  snrfac.  and  inhaled  a  little  fresh  air;  and  the 
Occasions  on  which  accidental  coincidence  of  circumstances  might  de- 
cide the  exact  period  of  immersion  must  be  very  few.     According  to 
the  experiments  of  a  committee  appointed  by  the  Koyal  Medical  and 
Chirurgical  Society  of  London,  published  in  1862,  dogs,  wh(/se  tracheoe 
Vrere  closed  previous  to  submersion,  could  be  re8t^)red  after  three  minutes 
^iid  fifty  seconds,  but  they  were  not  likely  to  recover  after  four  minutes 
^md  ten  seconds.     If,  however,  submersion  occurred  while  the  trachea 
'was  open  and  the  water  had  free  admission  to  the  lungs,  recovery  never 
took  place  after  one  minute  and  thirty  seconds,  even  when  the  animal 
was  not  only  able  to  make  efforts  at  respiration,  but  also  to  utter  a  cry 
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after  removal.  The  action  of  the  heart  continued,  on  the  average,  three 
minntes  and  fifteen  seconds  after  the  animals  had  ceased  to  make  res- 
piratory efforts,  and  in  no  case  longer  than  four  minutes.  The  resnlta 
of  these  experiments  cannot  be  applied  rigorously  to  human  beings,  but 
the  testimony  which  they  furnish,  together  with  much  evidence  supplied 
by  experience,  seems  to  justify  the  conclusion  that  no  person  can  survive 
complete  submersion  longer  than  five  minutes. 

The  Committee  found,  also,  in  their  experiments  made  upon  animab, 
that  in  no  case  did  recovery  take  place  when  the  action  of  the  heart  had 
wholly  ceased.  In  the  case  of  a  man  drowned,  however,  a  very  feeble 
action  of  the  heart  might  exist,  which  could  not  be  detected  by  any 
method  of  examination  which  could  be  deemed  admissible. 

Practically,  perhaps,  it  is  of  little  consequence  whether  a  person  may 
survive  complete  submersion  five  minutes  or  one  hour,  since  it  is  gene- 
rally impossible  for  us  to  know  whether  the  submersion  has  been  con- 
stant. In  all  cases,  where  there  are  no  signs  of  decomposition,  we 
believe  it  to  be  the  duty  of  tlie  surgeon  to  proceed  as  if  it  were  poesible 
to  restore  life;  especially  since  his  efforts  can  do  no  harm,  and  they 
will  at  least  afford  to  the  friends  a  comforting  assurance  that  nothing 
has  been  omitted  which  might,  under  any  circumstances,  have  resulted 
in  restoration. 

Treatment. — It  might  seem  from  what  has  been  stated,  that  the  first 
and  most  important  indication  of  treatment  would  be  the  evacuation  of 
the  water  which  has  been,  in  a  certain  proportion  of  cases,  drawn  into 
the  bronchial  tubes  and  air-cells  of  the  lungs ;  but  Mr.  Harley  has 
shown  that  Tvater  thus  received  is  speedily  absorbed  by  the  pulmonic 
tissue,  and  carried  into  the  vessels,  so  that  it  is  seldom,  if  ever,  ionvA 
in  the  bronchial  tubes.  Xevertheless  it  will  be  proper  in  all  cases  t^ 
elevate  the  body,  and  lower  the  position  of  the  head  and  neir^ 
for  a  moment,  to  insure  its  evacuation  in  case  water  should  happen  ""^ 
to  be  present  in  sufficient  quantity  to  obstruct  the  free  admission  ^^ 
of  air. 

The  lungs  have  usually  suffered  no  actual  lesion  which  coulc^ 
materially  interfere  with  the  performance  of  their  functions.  As  UC^ 
the  water  which  may  have  been  swallowed,  and  received  into  ihei^ 
stomach,  it  is  harmless,  and  may  be  permitted  to  remain  ;  and  all  that  "^ 
our  art  can  propose  to  do  is  to  restore  circulation  and  nutrition,  by  ^ 
4e-establishing  the  actions  of  the  heart  and  of  the  respiratgry  organs. 

In  regard  to  the  re-establishment  of  respiration,  it  seems  necessary  to 
say,  that  while  this  indication  is  no  doubt  important,  its  relative  value 
is  liable  to  be  over-estimated.  It  is  equally  important  that  the  heart 
should  be  made  to  act,  inasmuch  as  the  system  derives  no  benefit  from 
the  presence  of  air  in  the  lungs  until  the  circulation  is  in  some  measure 
re-established.  That  the  expansion  of  the  chest  may  have  some  influ- 
ence in  stimulating  the  heart  to  act  is  conceivable ;  but  it  is  certain 
that  wo  possess  other  means,  whose  influence  upon  this  organ  is  more 
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iirect  and  positive,  and  in  order  to  secure  the  best  results  we  must  at 
the  s&me  moment,  and  by  the  most  direct  methods,  seek  to  restore  the 
^mictions  of  both  heart  and  lungs. 

We  should  attempt,  first,  to  convey  air  to  the  air-cells  of  the  lungs  by 
mechanical  means.  The  simplest  and  most  effective  of  all  the  measures 
hitlierto  practised  or  suggested,  is  to  open  the  larj^nx  in  the  crico- 
thyroid space,  and  blow  directly  into  the  lungs ;  or,  if  such  an  instru- 
meut  is  at  hand,  to  blow  through  a  large  flexible  tube,  carried  well 
down  into  the  trachea  through  the  opening  already  made  in  the  crico- 
thyroid membrane.  This  is  the  method  which  surgeons  have  generally 
practised  when  patients  upon  the  operating  table  have  suddenly  ceased 
to  breathe,  under  the  narcotic  influence  of  ansesthetics,  and  it  is  the 
method  which  deserves  the  preference  in  all  cases  of  asphyxia,  from 
whatever  cause,  when  the  case  is  urgent,  and  when  a  few  moments 
delay  is  likely  to  prove  fatal. 

A  method  which  is  equally  effective,  but  not  so  often  available, 
is  the  introduction  of  a  tube  into  the  larynx  through  the  mouth 
and  rima  glottidis,  and  inflation,  either  with  the  aid  of  a  pair  of 
bellows,  or  through  the  mouth  of  the  operator.  The  jaws  of  a  person 
drowned  are,  in  most  cases,  spasmodically  closed ;  and  it  is  by  no 
means  within  the  skill  of  every  medical  man,  even  after  the  mouth  has 
been  forcibly  opened,  to  introduce  a  tube  into  tlie  larynx.  Nor  is  it 
often  that  the  proper  tube  is  at  hand.  If,  however,  it  can  be  done,  and 
done  quickly,  it  must  be  preferred  to  laryngotomy. 

One  of  the  most  ineflicient  modes,  as  generally  practised,  is  to  close 
the  nostrils  of  the  patient,  and  applying  the  mouth  to  the  mouth  of  the 
patient,  to  blow  forcibly.  The  air  invariably  passes  through  the 
oasophagus  into  the  stomach;  and  I  have  seen  the  stomach  thus 
inflated  by  a  surgeon,  who  believed  that  he  was  inflating  the  lungs, 
Nor  is  it  so  easy  as  some  writers  seem  to  suppose  it  to  be,  to  grasp  and 
close  the  oesophagus  with  the  thumb  and  fingers  pressed  behind  the 
trachea.  Obstetricians  are  very  much  in  the  habit  of  recommending 
this  method  of  procedure  with  still-bom  children,  and  I  will  not  say  it 
may  not  sometimes  succeed ;  but  my  experiments  upon  the  cadaver  do 
not  justify  me  in  according  to  it  much  value.  Something  more  may  be 
accomplished  by  this  mode  of  inflation,  if  the  larynx  is  forcibly  pressed 
backwards  against  the  spine ;  and  if,  while  the  larynx  is  thus  pressed 
back,  the  tongue  is  made  to  fall  forwards,  by  turning  the  patient  over, 
nearly  upon  his  face,  the  inflation  of  the  lungs  will  often  be  foxmd  to 
be  very  complete. 

Marshall  Hall's  method,  which  has  obtained  so  much  notoriety,  and 
which  was  by  him  designated  "  Tlie  Heady  Method,"  consists  in 
turning  the  patient  upon  his  side,  a  little  inclined  toward  the  back,  for 
the  purpose  of  causing  expansion  of  the  chest ;  and  then  rolling  liim 
quickly  upon  the  face,  in  order  to  cause  the  chest  to  contract.  While 
TOBtizig  upon  the  face,  the  back  and  sides  of  the  ribs  are  to  be 
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compressed  with  the  hands.  The  Ciominittee  of  the  Koyal  Medical  and 
Chirorgical  Society,  in  their  experiments  upon  the  cadaver  by  this 
method,  found  that  in  no  case  was  more  than  10  cubic  inches  ol 
air  expelled,  and  generally  a  much  less  quantity  was  admitted  at  each 
succeeding  expansion  of  the  chest. 

Sylvester's  method  consists  in  elevating  the  arms  slowly  from  the 
fiides  until  the  elbows  nearly  touch  above  the  head ;  and  then  bringing 
them  again  to  the  sides,  making,  at  the  same  moment,  some  preesnre 
upon  tlie  lateral  walls  of  the  chest.  The  Committee  above  referred  to 
found  that  in  this  way  the  amount  of  air  inspired  varied  from  9  to  41 
cubic  inches. 

Howard,  of  this  city,  recommends  that — ^the  patient  lying  ujxhi 
his  back,  while  the  arms  are  held  behind  the  head,  and  the  tongae  is 
drawn  out — both  direct  and  intermitting  pressure  shall  be  made  upon 
the  anterior  margins  of  the  false  ribs,  by  the  palms  of  the  hands.  This 
is  to  be  accomplished  in  the  following  manner : — The  operator  kneeling, 
with  his  legs  astride  the  patient's  abdomen,  and  with  his  elbows  braced 
against  his  sides,  throws  himself  forwards,  thus  re-enforcing  his  hands 
by  the  weight  of  his  body.  The  air,  being  expelled,  is  allowed  to  re-enter 
by  removal  of  the  pressure,  and  the  consequent  return  of  the  ribe  to 
their  former  positions. 

In  all  of  these  methods  an  attempt  is  made  to  imitate  the  natural  act 
of  respiration,  by  expanding  and  contracting  the  chest  about  fifteeft 
times  in  the  minute. 

Of  these  several  modes  of  procedure  it  is  quite  certain  that  MarshalL — 
Hall's  is  tlie  least  efficient.     Between  Sylvester's  and  Howard's  thew^ 
is  perhaps  very  little  to  choose ;  they  are  both  simple,  and  capable  of 
causing  a  considerable  change  of  air  within  the  bronchial  tubes,  and, 
perhaps,  of  effecting  some  interchange  within  the  air-cells  themselves. 
It  is  possible,  however,  to  do  more  than  either  of  these  methods  can 
accomplish,  by  elevating  the  body  to  a  sitting  posture  after  each  expira- 
tory maiKjeuvre  (or  to  a  more  or  less  erect  posture,  the  body  being  lashed 
to  a  board) ;  in  which  position,  the  weight  of  the  liver  and  of  the 
other  abdominal  viscera  will  cause  the  diaphragm  to  descend,  and  tlius 
compel  the  admission  of  air  to  the  lungs.     \Vlien  the  body  is  again 
made  to  assume  the  recumbent  posture,  and  especially  if  the  head  and 
chest  are  allowed  to  fall  lower  than  the  hips,  the  viscera  of  the  abdomen 
will  crowd  upon  the  diaphragm  and  expel  the  air  with  considerable 
force.     There  will  be  no  difficulty  in  combining  with  this  procedure 
both  Sylvester's  and  Howard's  methods,  if  while  lifting  the  body  the 
arms  are  elevated  above  the  head,  as  practised  by  both  Sylvester  and 
Howard ;  and  if,  when  the  body  is  again  placed  in  tlie  recumbent  pos- 
ture, the  anterior  and  lower  portions  of  the  thorax  are  compressed  forci- 
tly,  as  recommended  also  by  Howard. 

Electricity,  and  shai'p,  quick  strokes  with  the  palm  of  the  hand  upon 
the  thoracic  walls,  may  possibly  arouse  the  muscles  of  respiration ;  but 
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it  IB  frivolons  to  sprinkle  or  to  dash  cold  water  upon  a  nearly  inanimate 
bodj.  Whenever  it  is  attempted  to  cause  inspiration  while  the  body 
fepoees  upon  the  back,  the  tongue  must  be  held  forwards,  to  prevent 
its  pressure  upon  and  closure  of  the  glottis. 

The  measures  which  can  be  rationally  suggested  to  renew  or  to  in- 
crease the  action  of  the  heart  must  also,  in  some  measure,  tend  to  in- 
fluence respiration.  Caloric,  and  electricity,  are  perhaps  the  only 
f^^nts  which  can  be  made  to  penetrate  to  those  deeper  central  organs 
in  which  the  few  remaining  sparks  of  life  now  linger.  Embrocations 
of  brandy,  whiskey,  or  alcohol  are  useless ;  and  so  also  are  frictions, 
and  even  vesicants,  unless  they  convey  caloric.  If  so  much  sensation 
remains  in  the  periphery  of  the  body  as  to  cause  a  response  to  these 
agents  alone,  it  is  quite  certain  that  nature,  unaided,  is  competent  to 
the  restoration.  With  all  diligence  the  body  should  be  made  warm 
with  blankets,  hot  bricks,  bottles,  sand-bags,  or  whatever  else  may  be 
available.  A  current  of  electricity,  conveyed  directly  through  the 
heart,  is  of  all  means  that  wliich  would  promise  the  most,  but  the 
apparatus  required  for  its  application  is  seldom  at  hand.  In  a  few 
instances  of  asphyxia  from  drowning,  and  from  other  causes,  it  has 
been  employed  with  success.  Succussion,  sometimes  of  value  in  ex- 
citing respiration,  may  be  equally  serviceable  in  arousing  the  action  of 
the  heart  So  also  the  agitation  of  the  heart,  in  rolling  the  patient 
from  side  to  side,  according  to  Marshall  Hall's  method,  may  have 
accomplished  more  toward  the  restoration  of  life  than  the  inconsiderable 
change  of  air  in  the  lungs  which  this  process  causes.  In  this  regard, 
too,  our  own  method  of  encouraging  respiration  has  eminently  the 
advantage  over  either  of  the  others. 

I  shall  not  venture  to  recommend  venesection  as  a  remedy  for 
asphyxia,  for  the  reason  that  there  seems  at  present  to  be  among  intel- 
Ugent  medical  men  a  distrust  of  its  efficacy,  and  because  I  have  no 
personal  experience  and  know  of  no  recorded  observations  in  relation 
to  its  employment  At  one  time,  however,  it  was  in  high  repute  with 
our  profession ;  and  there  seems  much  plausibility  in  the  theory  upon 
wliich  the  practice  was  defended,  namely,  that  inasmuch  as  the  right 
side  of  the  heart,  and  the  venous  system  generally,  are  in  these  cases 
found  after  death  filled  with  blood,  the  stagnation  might  be  relieved 
and  the  circulation  re-established  by  unloading  the  veins. 

There  are  many  other  ways  in  which  the  trachea  may  become  ob 
structed,  causing  suffocation ;  a  few  of  which  it  will  be  necessary  to 
meution,  as  demanding  certain  modifications  in  the  plan  of  treatment 

Apnosa  from  Hanging. — In  legal  executions,  where  the  person  is 
permitted  to  fall  from  a  height,  tlie  processus  dentatus  is  often  broken, 
or  its  ligaments  ruptured,  causing  instant  death  by  the  pressure  of  the 
displaced  vertebrae ;  but  in  suicidal  hanging  death  is  sometimes  caused 
by  congestion  of  the  brain,  consequent  upon  an  interruption  of  the 
▼enouB  circulation,  and  then  it  takes  place  more  slowly.     In  a  large 
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majority  of  cases,  however,  death  by  hanging  is  from  snfPocatioii,  tuA 
differs  from  the  suffocation  caused  by  drowning  only  in  the  fact  ihit 
no  water  is  admitted  to  the  lungs.  It  will  be  remembered  that  the  ex- 
periments of  the  Committee  to  which  reference  has  already  been  m&de» 
established  the  fact  that  the  admission  of  water  hastened  the  fatal  re- 
sult. Death  from  suffocation  caused  by  hanging  is  not,  therefore,  in 
general,  so  speedy  as  death  from  drowning. 

Treatment. — Laryngotomy,  with  a  view  to  the  inflation  of  the  lungs, 
is  the  most  trustworthy  expedient  If,  however,  for  any  reason,  this  i» 
not  practicable,  or  may  not  seem  advisable,  any  of  the  other  method* 
recommended  for  the  re-establishment  of  respiration  in  cases  of  drown- 
ing will  be  appropriate. 

Apncea  from  the  Presence  of  Foreign  Bodies  in  the  Air-Pas- 
sages.— ^When  a  foreign  body  has  entered  the  air-passages  it  may  lodge 
in  the  ventricles  of  the  larynx ;  it  may  descend  and  be  arrested  at 
the  bifurcation  of  the  trachea ;  or,  finally,  it  may  be  admitted  into 
either  one  of  the  bronchial  tubes. 

In  case  it  has  lodged  in  the  ventricles  of  the  larynx,  its  presenoe  is 
indicated  by  paroxysms  of  cough  and  of  suffocation,  alternating  often 
with  considerable  periods  of  rest,  and  so  complete  as  to  encourage  a 
hope  that  it  has  escaped.  In  other  cases  the  dyspnoea  is  constant, 
although  variable  in  intensity.  The  patient  is  sometimes  able  himeeli 
to  indicate  where  it  is  lodged;  or  its  presence  is  recognized  by  a 
whistling  or  rushing  sound,  sufficiently  audible  to  the  unaided  ear,  but 
more  readily  detected  by  the  stethoscope.  The  voice  is  usually,  in  these 
cases,  reduced  to  a  whisper,  or  it  is  broken  and  husky. 

When  a  foreign  body  has  passed  below  the  inferior  cordae  vocales, 
and  has  been  arrested  at  the  bifurcation,  it  seldom  remains  fixed  in  one 
position,  but  is  carried  up  aiid  down  by  each  act  of  expiration  and 
inspiration ;  and  especially  is  it  liable  to  be  thrown  with  violence 
against  the  vocal  cords  in  a  paroxysm  of  coughing,  closing  the  air- 
passage  completely,  and  threatening  instant  suffocation.  Sometimes,  by 
the  aid  of  the  stethoscope,  it  may  be  heard  striking  against  the  vocal 
cords  and  the  bifurcation  of  the  trachea. 

In  the  bronchial  tubes,  again,  substances  inhaled  are  apt  to  become 
arrested  and  impacted,  causing,  in  a  few  examples,  very  little  impedi- 
ment to  respiration ;  but,  in  most  cases,  giving  rise  to  a  harassing 
cough,  and  to  serious  pubnonic  lesions,  and  finally  causing  de^th  imless 
they  are  extricated. 

Treatment. — Examples  of  spontaneous  expulsion  of  foreign  bodies 
drawn  into  the  air-passages  are  not  unfrequent.  The  two  following 
cases  came  under  my  own  observation : — A  man  was  ill  of  what  was  sup- 
posed to  be  tuberculosis.  Two  weeks  before  his  death  he  coughed  np 
a  pea,  which  was  exceedingly  hard.  He  had  no  knowledge  of  how  it 
got  into  his  lungs,  but  he  remembered  eating  a  dish  of  peas  about  one 
year  before,  and  his  cough  commenced  about  the  same  time.     A  boy 
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fourteen  years  of  age,  residing  in  Arnndel,  N.  Y.,  inhaled,  while  run- 
xungy  a  tin  whistle  formed  of  two  pieces  of  tin,  each  about  one  inch  in 
length  by  one-quarter  of  an  inch  in  breadth,  slightly  bent  upon  their 
long  axes,  and  fastened  together  by  narrow  bilk  tape  and  thread.  The 
aceouipanying  woodcuts  give  an  accurate  representation  of  the 
whistle,  the  silk    tape   and 

thread  beiiiff  omitted,      (a.       ^ ,  

side  view;   i,  front  view.)  I       ^Hf'silli  ^   '  l,!!i.,'|     ^^  ^  ^^ 

saw  liim  on  the  fifth  day  af-       ^^T^^TZTTTtT     a      *        ^       u^ 

^  •^  Tin  whistle  inhaled,  and  Rpontancoiisly  expellodL 

ter    the   accident.      No  air 

was   then    admitted    into    the    left   lung,   except    immediately    after 
coughing,  when  a  rushing  soimd  was  heard.     He  had  some  cough,  and 
the  sputum  was  occasionally  streaked  with  blood.      There  was  some 
pain  in  the  larynx,  but  none  in  the  left  bronchus,  where  the  foreign 
body  'was  lodged.     Most  of  the  time  he  breathed  without  any  sense  of 
discomfort,  and  he  was  going  about  entertaining  himself  as  usual. 
Knowing  that  the  whistle  was  impacted   in  the  bronchus,  and  having 
^ery  little  reason  to  suppose  that  it  could  be  reached  and  dislodged  by  a 
probe,  I  declined  to  operate,  preferring  to  trust  him  to  the  resources  of 
Tiature.     Tlu"ee  months  later,  while  rolling  some  sacks  of   wool,  the 
'whistle  became  l<x)8ened,  and  was  thrown  up  to  the  larynx,  but  imme- 
diately fell  back  an<l  remained  in  its  old  position.     The  following  week, 
while  making  some  unusual  exertion,  it  came  up  again,  and  was  at  once 
ejcpelled  through  the  mouth,  having  remained  in  the  lungs  one  hundred 
^d  four  days.     The  boy  soon  recovered  his  health  completely,  but  after 
Uie  lapse  of  several   months,  in  consequence  of   exposure  to  cold,  he 
^as  attacked  with  acute  laryngitis  and  died. 

Dr.  Gnjss,  in  his  treatise  on  Foreign  Bodies  in  the  Air-Passages,  has 
Collated  a  large  number  of  similar  cases  of  sjiontaneous  expulsion  ;  49 
^::>f  which  recovered ;  while  the  number  reported  as  having  died  after 
^Spontaneous  expulsion  is  only  8.     We  must   not  forget,  however,  that 
\.he  latter  class  of  cases  is  always  least  apt  to  find  its  way  into  the  pub- 
lished  records,  since   those   cases  in  which  the   patients  die  without 
expulsion  of  the  foreign  body,  and  without  operations,  reflect  too  often 
upon  the  judgment  of  the  sui*geon  who  has  permitted  these  substances 
to  remain,  to  warrant  a  hope  that  they  will  be  faithfully  recorded. 

The  fact  is,  that  the  occiisional  fortunate  results  of  non-interference 
will  not,  save  in  a  few  exceptional  cases,  justify  the  omission  to  employ 
all  the  therapeutical  and  surgical  means  we  })ossess  for  their  speedy 
removal.  So  long  as  they  remain,  the  patient  is  liable  at  any  moment 
to  perish  suddenly  fn)m  suffocation,  and  he  is  in  imminent  danger  from 
the  various  pathological  lesions  which  are  likely  to  ensue. 

If  the  body  inhaled  is  round,  sm^)oth,  and  especially  if  it  is  heavy — 
as  for  example  a  shot  or  a  bullet — it  will  be  proper  to  hold  the  patient 
up  by  his  feet,  or  to  lay  him  upon  an  inclined  plane  with  his  head  lower 
than  his  body,  and  to  strike  briskly  upon  the  back.     Yet  in  no  case  ia 
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miTtono-epiglottidean  folds — ^may,  in  some  cases,  be  reKeved  by  fref 
scarification  of  these  folds. 

Scarification  is  best  accomplished  by  the  use  of  a  knife  slightly  cnrved, 
and  having  an  oval  cutting  extremity ;  and  the  operation  will  be  facil- 
itated by  drawing  out  the  tongue  slightly,  so  as  to  bring  the  oedematouB 
tissues  more  distinctly  into  view.  If,  on  account  of  the  exquisite  tender- 
ness and  sensibility  of  the  parts,  it  is  impracticable  to  open  the  mouth 
sufficiently,  or  to  draw  out  the  tongue,  and  the  seat  of  the  oedema  can- 
not be  seen,  the  knife  may  possibly  be  introduced  and  the  incisions 
made  under  the  guidance  of  the  index-finger  of  the  opposite  hand. 

Scarification,  by  the  method  and  with  the  instrument  above  de- 
scribed— ^first  suggested  and  practised  by  Gurdon  Buck  of  this  city* — 
is  far  more  effective  than  the  slight  punctures  recommended  by  Lis- 
franc.  Kelief  by  means  of  laryngeal  scarifications  is,  however,  always 
very  uncertain,  and  whenever  the  symptoms  are  urgent,  or  scarifica- 
tion has  failed  to  diminish  the  oedema,  laryngotomy  ought  promptly  to 
be  undertaken.  Indeed  it  is  probable  that  if  surgeons  would  trust  less 
to  scarifications  and  more  to  the  speedy  opening  of  the  windpipe,  the 
results  of  these  cases  would  prove  more  fortunate  than  they  have 
hitherto;  since,  according  to  the  most  reliable  statistics,  more  than 
oinety  per  cent,  have  died.  It  is  proper  to  state,  however,  that  of  eleven 
patients  operated  upon  by  Dr.  Buck's  method,  and  collated  by  him,  all 
are  said  to  have  recovered. 

Abscess  of  the  Ijar3riix,  as  a  result  of  acute  laryngitis,  has  been  more 
jhen  recognized  as  the  cause  of  apnoea  since  the  introduction  of  the 
laryngoscope.  The  abscess  forms  beneath  the  mucous  membrane,  usually 
above  the  vocal  cords,  and  in  most  cases  terminates  in  spontaneous 
evacuation  and  recovery.  Its  rupture  has  sometimes  been  effected  by 
the  action  of  an  emetic ;  but  it  may  become  necessary,  when  suffocation 
is  impending,  to  open  it  with  the  knife. 

Senile  ossification  and  necrosis  of  the  arjiienoid  cartilages  gave  rise 
to  an  abscess,  which  eventually  caused  death,  in  an  old  lady,  77  years 
of  age,  who  was  under  my  observation.  I  relieved  her  from  impending 
suffocation  by  tracheotomy,  which  operation  she  survived  thirteen  days. 
In  other  examples  reported,  perichondritis  has  resulted  in  certain  patho- 
logical changes  of  the  arytenoid,  cricoid,  and  other  laryngeal  cartilages, 
iCGompanied  with  the  formation  of  intra-larj-ngeal  abscesses. 

Intra-laryngeal  Grcwths.— According  to  Tobold,  neoplasms  oc- 
JUT  in  the  larynx,  arranged  in  the  order  of  their  frequency,  as  follows: 
FtbroiM polypi,  arising  from  the  connective  tissue;  papUl<iry  tumors^ 
)r  examples  of  hypertrophy  of  the  papillary  bodies;  epithelial  and 

I  (BdematooB  Laiynz,  by  Gurdon  Buck,  Jr.,  M.D.,  with  lUostratioxiB.  TraiM.  Jmtr. 
KdL  AMoe.,  toL  1,  p.  185.     Also  vol.  4,  p.  277. 
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mechtUa^  growths  /  miicoiM  or  cystio  polypi  ;  and  lypofnataw  crfaJ^ 
tv/tnara. 

The  symptomB  which  indicate  their  existence  will  depend  Teiymnch 
upon  their  nature,  size,  and  situation.  The  malignant  forms  are  con- 
fined chiefly  to  advanced  life,  but  the  benign  intra-laryngeal  growths  are 
more  common  in  middle  and  early  life.  The  progress,  of  the  l$itt^  k 
sometimes  very  slow,  and  they  may  exist  a  long  time,  or  even  through 
the  whole  coursb  of  life,  without  causing  great  inconvenience. 

Treatment. — ^With  the  aid  of  the  laryngoscope  and  properly  con- 
structed forceps,  scissors  and  knives,  small  tumors,  situated  above  or 
upon  the  vocal  cords,  may  be  removed  through  the  mouth.  If  situated 
lower  down,  laryngotomy  or  tracheotomy  will  be  required,  or  perhape 
the  operation  termed  thyrotomy. 

In  1866,  Dr.  Watson  made  the  operation  of  excision  of  the  larynx, 
including  one  ring  of  the  trachea,  for  syphilitic  ulceration  of  the  laryni. 
His  patient  died.  Since  that  time,  according  to  the  enumeration  made 
by  Drs.  Baum  and  Mackenzie,  36  entire  and  6  cases  of  partial  resection 
have  been  reported  as  liaving  been  made  for  epi  thelioma,  carcinoma, 
sarcoma,  fibroma,  enchondroma,  stenosis,  and  necrosis;  a  majority  heing 
made  for  epithelioma. 

Of  the  36  complete  excisions  6  are  reported  as  "recovered."    3  of 
these  latter  were  examples  of  sarcoma,  or  of  sarcoma  with  papilloma,  and 
3  of  carcinoma.     One  of  the  cases  of  sarcoma  was  living  after  six  years. 
None  of  the  other  cases  are  known  to  have  survived  beyond  nine  months, 
and  most  of  tliem  died  very  soon  after  the  operation.     The  6  reported 
examples  of  partial  excision  do  not  supply  any  better  results. 

Since  the  date  of  the  statistical  enumeration  above-given — 1885— at 
least  one  successful  removal  of  the  entire  larynx  has  been  published. 

Roswell   Park,   M.D.,    Professor  of  Surgery  in  the  Buffalo  Medical 
College,  removed  June  28,  1885,  from  a  man  somewhat  advanced  in 
years,  the  entire  larynx,  with  the  first  ring  of  the  trachea  and  the  uvula, 
which  latter  was  found  to  be  slightly  involved.     The  upper  part  of  the 
epiglottis,  with  its  glossal  and  lateral  connections,   were  left  in  situ. 
The  disease,  an  epithelioma,  caused  by  the  excessive  use  of  tobacco,  had 
been  developing  slowly  during  many  years.     Tracheotomy  had  been  per- 
formed some  months  before,  but  the  progress  of  the  disease  so  interfered 
with  the  admission  of  air  by  the  traclieotomy  tube  that  at  the  time  of 
the  operation  of  excision,  death  from  suffocation  seemed  to  be  impending. 

In  three  weeks  the  patient  rode  a  mile.  In  twenty-four  days  the 
oesophageal  feeding  tube  was  introduced  through  the  mouth,  instead  of 
the  wound,  which  was  no  longer  sufficiently  open.  In  five  weeks  he 
was  wearing  the  pharyngeal  portion  of  Gussenbauer's  artificial  larynx. 
In  seven  weeks  he  was  able  to  swallow  soft  solids,  and  the  obturator  of 
the  tube  was  introduced.  In  eight  weeks  he  was  able,  by  means  of  the 
vibrating  reed,  and  the  addition  of  the  tracheal  connections  of  the  instru- 
ment, to  articulate  distinctly  and  in  a  loud  tone.  By  a  process  of  self- 
education  he  was  soon  able  to  swallow  food  and  drinks  to  a  certain 
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extent,  even  without  the  aid  of  the  obturator,  having  acquired  the  power 
of  protecting  the  open  upper  end  of  the  pharyngeal  tube  by  that  portion 
of  the  epiglottis  which  remained.  This  was  the  patient's  condition  when, 
ionrteen  weeks  after  the  operation,  he  was  brought  before  the  medical 
class,  wearing  the  Gussenbauer  instniment  introduced  through  a  small 
fistulous  opening  in  the  front  of  the  neck.  There  was  no  appearance 
of  a  return  of  the  malady. 

Considering  the  record  of  this  operation  as  thus  furnished,  including 
the  few  temporarily  successful  cases,  especially  that  of  Park,  I  cannot 
bat  think  that  it  can  be  seldom  justifiable,  since  the  vast  majority  of 
cases  demanding  excision  are  of  a  malignant  character,  and  the  disease 
is  almost  certain  sooner  or  later  to  return.  Certainly  in  most  cases  thy- 
rotomy,  or  tracheotomy  must  claim  the  precedence. 

Membranous  Croup  and  Diphtheria. — That  surgical  interference  is 

proper  in  certain  cases  of  membranous  croup  and  of  diphtheria,  nc 

longer  admits  of  a  doubt,  but  precisely  under  what  circumstances  an 

-operation  is  justifiable  or  demanded,  it  may  not  be  so  easy  to  decide. 

In  the  case  of  a  mere  mechanical  obstruction  of  the  air-passages,  or  in 

case,  even,  of  a  distinctly  localized  pathological  lesion  and  consequent 

obstruction,  the  question  as  to  the  propriety  of  an  operation  is  relatively 

very  simple ;  but  in  membranous  croup  and  in  diphtheria,  especially  in 

the  latter  case,  the  elements  which  must  enter  into  the  estimate  are 

nunerouB,  and  the  solution  of  the  problem  is  often  exceedingly  difficult. 

The  laryngeal  obstruction  occurring  in  connection  with  diphtheria  is 
6at  a  local  manifestation  of  a  general  malady,  indicating  a  peculiar  sep- 
tic condition  of  the  blood,  against  which  the  patient  must  struggle,  and 
probably  ineffectually,  even  when  air  is  admitted  freely.    Membranous 
croup  is  also,  it  is  believed,  a  sign  of  blood-poisoning,  less  intense,  per- 
liaps,  than  exists  in  diphtheria,  but  no  less  pervading,  and  liable  to  cause 
death  independent  of  the  local  obstruction.     In  both,  the  lungs  are  often 
early  and  hopelessly  involved.    Moreover,  in  such  conditions  of  general 
dyscrasy  the  operation  itself  causes  more  local  disturbance,  and  reflects 
more  injury  upon  the  general  system,  than  does  the  same  operation 
made  upon  healthy  structures,  with  a  sound  condition  of  the  body.     In 
other  words,  the  perils  incident  to  the  infliction  of  wounds  in  the  air- 
passages,  to  the  introduction  and  maintenance  of  tubes^  and  to  final 
cicatrization,  which  in  any  case  are  worthy  of  being  reckoned,  are  in 
these  cases  greatly  increased. 

As  to  the  value  of  statistics,  as  aids  in  the  solution  of  these  questions, 
the  most  that  can  be  said  is,  that  they  may  have  determined  the  pro- 
priety of  the  operations  reported ;  but  they  are  seldom  or  never  pre- 
sented in  such  rigorously  classified  groups,  as  would  enable  us  to  apply 
their  conclusions  with  any  degree  of  precision  to  the  case  under  obser- 
vation. Besides,  quite  often,  when  obtained  from  sources  apparently 
equally  reliable,  they  show  entirely  opposite  results. 

From  1850  to  1854,  inclusive*  M.  Trousseau  had  operated  in  the  Hoa 


LARYNQOTOMY.  673 

cck  is  so  exceedingly  short  and  fat,  or  swollen,  as  to  render  the  oper 
tion  impracticable,  in  the  case  of  adults,  laryngotomy  may  generailj 
e  chosen. 

Ijax3rngotom7. 

In  both  laryngotomy  and  tracheotomy  ansBSthetics  give  us  invaluable 
Id,  and  chloroform  is  to  be  preferred.  The  instruments  required  are 
nives,  forceps,  laryngotomy  tubes,  with  blunt  and  sharp  hooks.  Laryn- 
ytomy  tubes  may  be  constructed  in  all  regards  like  tracheotomy  tubes, 
rdy  that,  as  the  opening  thi*ough  the  gicoid  cartilage  is  greater  in  its 
unsverse  than  in  its  autero-posterior  diameter,  the  tube  should  be  flat- 
ined  antero-posteriorly.  It  must  be  smaller  than  the  tube  employed 
Eter  tracheotomy,  in  persons  of  the  same  age.  The  surgeon  should 
e  also  well  provided  with  short,  firm,  but  flexible  probangs,  armed 
ith  bits  of  soft  sponge,  for  the  piu-pose  of  cleaning  the  wound  and 
le  tubes. 

The  patient,  thoroughly  anresthetized,  is  placed  supine,  with  his 
loulders  elevated  and  his  head  thrown  back ;  and  while  an  assistant 
leadies  the  head,  witli  the  face  directed  upwards,  the  surgeon  makes 

I  incision  in  the  median  line,  extending  from  the  top  of  the  tihyroid 
utilage  to  the  lower  margin  of  the  cricoid,  about  one  inch  or  more  in 
ngth,  making  his  way  between  the  stemo-thyroid  muscles  down  to  the 
ioo-thyroid  ligament.  During  this  part  of  the  operation  he  may  have 
ounded  the  crico-thyroid  (inferior  laryngeal)  artery,  and  a  loop  of  the 
iperior  thyroid  vein,  both  of  which  will  usually  require  the  ligature, in 
186  they  are  cut ;  at  least  it  will  not  be  proper  to  open  the  larynx  until 

II  bleeding  has  ceased.  The  surgeon  should  be  careful  also,  before 
icising  the  membrane,  to  expose  it  freely,  by  pushing  the  superincum- 
ent  tissues  well  to  each  side,  in  order  that  when  the  transverse  incision 
I  made  through  the  membrane,  there  may  be  no  risk  of  incising 
ther  small  vessels.  The  membrane  is  now  cut  through  its  entire  length, 
ertically,  and  the  opening  enlarged  by  slight  transverse  incisions, 
mmediately  after  the  opening  is  made,  if  the  patient  is  not  under  the 
iflnence  of  an  anaesthetic,  the  face  assumes  an  expression  of  intense 
larm  ;  and  I  have  oT)served  a  change  in  the  features — an  additional 
allor,  usually — even  when  the  patient  is  completely  ansesthetized ;  at 
le  same  time  the  breathing  becomes  irregular  and  agitated.  It  is  well 
I  wait  a  moment,  after  making  the  incision,  for  the  respirations  to  be- 
)me  more  regular  and  composed,  meanwhile  holding  the  edges  of  the 
icision  apart  with  blunt  curved  h<X)k8.  If,  as  sometimes  happens, 
«piratiou  ceases  momentarily  after  the  opening  is  made,  the  feather 
id  of  a  goose-quill,  thrust  down  the  trachea,  will  excite  the  muscles  of 
sspiration  to  reflex  action.  A  bent  probe  may  accomplish  the  same 
iirpose.     When  respiration  becomes  established  and  composed,  the  tube 

carefully  introduced,  and  retained  in  place  by  tapes  fastened  in  the 

fea  of  the  orter  canula  and  tied  looselv  behind  the  neck. 
43 
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A  competent  assistant  mnst  remain  with  the  patient  when  the  mugec^ 
leaves,  instructed  to  remove  the  inner  tabe  occasionally,  cleanse  it 
with  hot  water  and  a  sponge,  and  return  it    As  often  as  once  in  twenty, 
four  hours,  also,  it  generally  becomes  necessary  to  remove  the  whole 
instrument,  that  is,  both  the  inner  and  the  outer  tubes ;  when  the  patieof 
will  force  out  more  or  less  mucus,  pus,  and  membranous  ezudatfoo      1^  -7 
which,  while  the  instrument  was  in  position,  had  not  been  permitted  to 
escape.    Its  re-introduction  is  often  difficult,  and  demands  usnalljaQ 
amount  of  coolness,  decision,  and  practice,  such  as  the  assistant  is  not 
likely  to  possess ;  and  for  this  rpason  both  the  removal  and  the  replace- 
ment should  be  effected  by  the  surgeon  himself.    In  most  instances,  if 
the  progress  of  the  case  is  fevorable,  the  tube  may  be  removed  finally 
on  the  fifth  or  sixth  day,  and  the  opening  then  be  permitted  to  duee 
graduaUy  and  without  assistance. 

Tracheotomy. 

Tracheotomy  beloTV  the  Thyroid  Gland. — ^In  this  operation  the 
superficial  incision  should  conmience  in  the  median  line,  about  opposite 
the  lower  margin  of  the  cricoid  cartilage,  and  extend  nearly  as  low  as 
the  top  of  the  sternum,  dividing  the  tissues,  as  the  depth  of  the  wonnd 
is  increased,  between  the  sterno-thyroid  muscles ;  the  incision  being 
limited  above  by  the  lower  border  of  the  isthmus  of  the  thyroid  gland. 
The  utmost  care  must  be  exercised  not  to  wound,  unnecessarily,  the 
plexus  of  thyroid  veins  which  lie  across  the  track  of  the  incision,  both 
superficially  and  deep.  This  may  be  accomplished  by  using  bluB^ 
instruments,  such  as  have  been  described  and  illustrated  at  p.  211- 
The  handle  of  a  knife  or  straight  steel  director  may  answer,  \>^ 
they  constitute  imperfect  substitutes.  The  surgeon  who  has  ner^' 
adopted  this  method  in  prosecuting  dissections  among  deep  and  swoll^^^ 
tissues,  such  as  we  often  meet  in  this  operation,  and  where  veins  abour^^^ 
of  whose  anatomical  relations  we  cannot  be  assured,  scarcely  knows  hc^^  ^ 
to  appreciate  its  advantages.  The  dissection  may  in  this  manner  k^^ 
made  rapidly,  and  the  trachea  may  be  reached  through  a  comparative 
dry  wound.  Some  of  these  veins  lie  close  upon  the  trachea,  and  I 
myself,  in  one  case,  had  a  profuse  hseniorrhage  caused  by  the  acciden 
section  of  one  of  them,  at  the  very  moment  that  I  was  cutting  the  rin^^^^^ 
of  the  trachea.  To  avoid  such  an  accident,  the  trachea  should  be  we  "^ 
exposed,  so  as  to  be  seen  distinctly  divested  of  all  of  its  coverings  befo 
it  IS  opened.  Small  arterial  branches  may  also  be  divided,  and  th^-^^  _  g 
svrgeon  will  not  forget  the  relations  of  the  primitive  carotids  to  th< 
trachea,  and  that  the  left  vena  innominata  crosses  this  tube  opposite  th( 
epistemal  notch.  The  depth  at  which  the  trachea  lies  below  the  Burfac^^^^ 
of  the  integument  is  seldom  less  than  one  inch,  generally  it  is  mncl^  ^"^ 
deeper,  and  I  have  operated  once  when  it  was  full  two  inches  and  ^ 
hail. 


TRACHEOTOMY. 


675 


In  opeuing  the  trachea  it  should  be  gteadied  between  the  thnmb  and 
finger,  or  seized  with  a  pair  of  toothed  forceps,  or  a  well  <!iir\'ed  hook, 
while  the  jioiiit  of  the  kjiife  entering  at  the  lower  angle  of  the  wound  is 
thrust  in  and  made  to  cut  upwards,  dividiug  tliree  of  the  cartilaginous 
rings.  Ila\-ing  waited  a  few  seconds,  or  miuiites,  while  the  lip*  of  the 
tracheal  tube  are  held  asunder  hy  blunt  hooks,  as  already  directed  in 
cat<eH  of  laryngotoniy,  the  tube  may  be  introduced.  It  is  generally  more 
dithcult  to  iiitiTiduce  the  tube  in  tracheotomy  than  in  laryugotomy,  on 
acoHint  of  the  finnnesa  of  the  cartilagen,  the  tube  being  too  large  to 
gain  admission  unless  the  ti'acheal  wound  is  held  well  open.  For  this 
reason  some  have  advised  resection  of  a  small  iM)rti<in  of  one  of  the 
rings,  but,  with  attention  to  the  instructions  here  given,  this  will  be 
found  unnecessary.  A  conical  tube  will  be  introduced  more  easily, 
and  on  the  first  occasion  of  its  removal  it  may  be  replaced  by  a  tube 
of  cylindrical  form.  It  may  be  well,  also,  to  have  at  hand  Fuller's 
bivalve  tube,  which  in  case  of  difficulty  might  be  preferred. 

I  have  recently  received  fmm  Mr.  Stollnian,  instrument-maker  of 
this  city,  a  double  ti-aclieotomy  tube,  constructed  with  an  especial  view 
to  facilitate  the  introduction,  and  with  various  other  points  of  excellence 
which  commend  it  to  the  practical  surgeon.  It  is  a  modification  of  the 
inetrument  invented  by  jlr.  Durham,  of  England.  The  instrument 
oonaiats  of  an  outer  tube,  which  is  intended  to  pass  straight  back  int(> 
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the  trachea,  and  then  to  turn  downwards  in  such  a  way  that  its  extrem- 
ity sliall  occupy  the  middle  of  the  ti-acliea,  and  its  edges  shall  not 
unduly  press  f^rainst  the  lining  membrane.  The  straight  portion  of 
the  tube  slides  bac^kwards  and  forwards  in  a  collar,  but  can  be  fixed  at 
any  point  by  means  of  a  screw.  The  p>rtion  of  the  tube  in  the  wound 
may  thus  be  regulated  in  length  at-cording  to  the  depth  at  which  the 
trachea  is  situated.     The  inner  tube  is  rendered  flexible  by  a  construe- 
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Vande  venter,  Tread  well,  and  Bogart — ^the  child  being  under  the  iiifli  .enoe 

of  chloroform — ^I  opened  the  larynx  in  the  crico-thyroid  space,  when 

the  tumor  immediatly  presented  itself  at  the  point  of  incision,  but  the 

space  proved  to  be  insufficient  to  permit  of  its  removal ;  I  proceeded, 

therefore,  at  once  to  enlarge  the  opening,  by  cutting  directly  upwai'ds 

through  the  tliyroid  cartilage,  being  careful  to  keep  the  knife  pi-ccisely 

in  the  median  line.     Drawing  the  alse  of  the  cartilage  apart  with  blunt 

hooks,  the  whole  interior  of  the  lai-ynx  was  brought  into  view,  and  the 

neoplasm  was  found  situated  between  the  vocal  cords,  being  attached  at  or 

near  their  posterior  extremities.     With  a  pair  of  delicate  forceps  it  was 

easily  removed  ;  and  to  the  lacerated  surface  left,  a  small  quantity  of 

<5hromic  acid  was  applied  by  means  of  a  blunt  piece  of  soft  wood.     It 

was  now  observed  tliat  the  crico-thyroid  space  was  too  small  to  permit 

the  introduction  of  the  laryngeal  canula  without  causing  the  wings  of 

the  thyroid  cartilage  to  separate,  and  the  incision  was  enlarged  in  the 

direction  downwards,  through  the  cricoid  cartilage ;  the  tube  was  then 

introduced  readily.    During  the  two  subsequent  years  this  child  wore 

the  laryngeal  tube  constantly,  enjoying  excellent  health  and  spirits.    So 

far  as  I  can  learn,  the  papilloma  did  not  return  ;  but  he  died  at  about 

the  end  of  the  second  year,  of  an  acute  attack  of  laryngitis. 

Kirshaber  has  made  a  similar  operation  for  the  removal  of  an  intra- 
laryngeal  neoplasm,  differing  only  in  this  regard  from  the  operation 
above  described,  that  the  incision  was  limited  to  the  thyroid  cartilage. 
I  doubt,  however,  whether  it  will  be  found  practicable,  except  by  the  ap- 
plication of  very  considerable  force,  to  separate  the  alee  sufficiently  to 
examine  well  the  interior  of  the  larynx,  or  to  remove  a  morbid  growth 
therefrom,  without  cutting,  also,  either  the  crico-thyroid  or  the  thyro- 
hyoid ligaments. 

Dr.  C.  C.  Terry,  of  this  city,  has  suggested  that  in  making  the  opera- 
tion of  thyrotomy,  in  case  the  incisions  were  to  be  limited  to  the  thyroid 
cartilage,  a  curved,  sharp-pointed  knife  might  be  introduced  at  the 
upper  margin,  with  its  point  directed  rather  downwards  than  upwards — 
lest  it  enter  the  loose  areolar  tissue  under  the  epiglottis — and  carried 
carefully  downwards  until  the  separation  is  completed. 

Apprcciatioii  and  Application  of  the  various  Inoisiona  npon  the  Ijucynx.  and 

Trachea. 

Larj^ngotomy,  practised  at  the  crico-thyroid  space,  is  preferable  in  all 
cases  of  apncBa  from  drowning,  from  the  inhalation  of  mephitic  gas, 
hanging,  cedema  glottidis,  abscess,  and  ulcerations  of  the  larynx,  in 
most  cases  of  intra-laryngeal  growths,  and  whenever  foreign  bodies 
are  lodged  in  the  ventricles. 

Thyrotomy,  with  or  without  incision  of  the  crico-thyroid  ligament^ 
may  be  substituted  for  laryngotomy,  so  called,  in  certain  cases  of  intra- 
taiyngeal  growths,  when,  in  the  opinion  of  the  surgeon,  it  would  be 
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.fRcult  to  remove  these  formations  safely  and  thoroughly  without  ha 
]g  at  the  moment  a  perfect  view  of  their  attachments. 
Tracheotomy  above  tlie  isthmus  of  the  thyroid  gland  is  to  be  p 
rerred  in  all  cases  of  diphtheria  and  of  croup,  when  the  gland  is  not  it 
condition  of  hypertrophy.       Tracheotomy  below  the  isthmus  will 
reserved,  therefore,  for  tliose  rare  examples  of  diphtheria  or  croup 
companied  with  hypertrophy  of  the  thyroid  gland,  and  for  those  equsi^jy^r 
rare  examples  in  which  tlie  surgeon  undertakes  the  removal  of  foreign 
bodies  impacted  in  either  the  right  or  left  bronchus. 
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Iiaxyiigogoopy. 

The  employment  of  reflectors  for  the  purpose  of  inspecting  the 
interior  of  the  mouth,  and  even  the  glottis,  dates  as  far  back  as  the 
middle  of  the  last  century ;  but  no  considerable  progress  was  made  in 
the  construction  and  application  of  the  instruments,  until,  in  1829, 
Babbington,  of  London,  invented  what  he  termed  the  "  glottoscope/ 
Tiirck,  in  1857,  began  zealously  to  experiment  with  the  laryngeal  mirrox"-! 
using,  however,  only  solar  light.     Soon  after,  Czennak  substituted  art^ 
ficial  for  sunlight,  and  from  this  period  laryngoscopy  must  date  its  m< 
brilliant  successes. 

For  ordinary  purpi^es  I  employ  glass  mirrors,  very  much  like  th< 
employed  by  dentists;  the  mirrors  being  made  of  various  sizes  an 
forms  to  adapt  them  to  different  throats,  their  diameter  ranging  froi 
half  an  inch  to  one  inch  and  a  quarter. 

Fig.  853. 
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Lar>'ngeal  Mirror. 

Tlie  patient,  facing  a  strong  sunlight,  opens  his  mouth  widely,  whil 
the  surgeon  iiitnxhices  the  mirror,  previously  warmed,  lifting  the  uvuls^ 
gently  with  the  back  of  the  instrument,  when  the  epiglottis  will  l)e  seeir^ 
reflected  from  tlie  mirror,  and  occasionally  the  glottis  also  will  be  brc>ught^ 
distiiKttly  into  view.     Ordinarily,  however,  the  glottis  cannot  be  seen  un — 
til  the  epiglottis  is  lifted,  by  drawing  forward  the  tongue;  which  tlie£=^- 
patient  may  do  himself,  by  seizing  it  with  a  towel  between  his  thuml 
and    fingers.     If   now   the  patient  makes  a  full  inspiration,  the   epi 
glottis  will  be    lifted  nioi-e   completely,  and   the   cordfle  vocales   \nl 
se])arate,  and  mavbe  seen  in  motion.     They  mav  also  be  seen,  and  ol 
Bcrved  to  vibrate  during  ex))iratioii,  while  uttering  the  simple  gotiiid 
«  ah." 
.  Ill  addition  to  tlie  mirror,  employed  as  above  described,  which  can 


^ile 
il) 


r  * 


LARYNG03C0PT. 


,y  be  need  where  there  is  a  strong  direct  light,  the  enrgeon  may  place 
fore  his  eye,  or  attach  to  his  forehead  hy  ineana  of  a  strap,  a  reflector, 


order  to  concentrate  the  rays  upon  the  back  of  the  mouth.     This  may 
Deed  with  sun  or  artiUcial  light.     It  is  with  the  instrument  thus  con- 


ned, in  the  hands  of  persons  accustomed  to  its  nse,  that  we  are  able 
it^in  the  most  Batiefactorv  resuhs.  First,  there  may  be  seen  the 
of  the  tongue,  the  tip  of  the  epiglottis,  and  the  intermediate  foBe& 
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of  the  operator  has  more  experience  in  the  use  of  the  instrument,  bj 
the  exercise  of  skill  and  patience,  he  will  be  able  to  recognize  difitinctlj 
the  arytenoid  cartilages ;  the  aryteno-epiglottidean  folds ;  the  veutrica- 
lar  bands,  called  also  the  superior  or  false  vocal  cords;  the  inferior  or 
true  vocal  cords,  which  are  of  a  pearly-white  or  gray  color,  coutrafiting 
strongly  with  the  pink  and  yellow  colore  of  the  other  portions  hitherto 
brought  into  view,  and  which  appear  in  a  state  of  constant  vibration, 
separating  also  in  inspiration  and  becoming  partially  closed  in  expia- 
tion.    During  prolonged  inspiration,  in  many  persons,  more  or  less  of 
the  rings  of  the  trachea  may  be  seen,  including  the  cricoid  cartilage 
They  will  be  recognized  as  white  circular  lines,  with  rings  of  a  pinb'i 
color  interposed.     Occasionally,  also,  the  bifurcation  of  the  trachea  is 
visible,  appearing  as  two  indistinct  dark  circular  spots,  separated  by  the 
point  of  bifurcation,  which  reflects  the  light 


CHAPTER  X. 

SUKGERY  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

Tumors  in  the  Pharynx  are  rare,  and  such  as  occur  are  osoallf 
fibrous,  fibrocellular,  or  fatty,  and  often  pediculated. 

Pediculated  tumors  may  be  removed  by  the  ^craseur  or  by  the  ligar 
I  are.  In  some  cases  they  have  been  cut  away  with  scissors.  Tumort 
Laving  a  broad  base,  attached  either  to  the  walls  of  the  pharynx  or 
cusophagus,  can  scarcely  be  considered  amenable  to  surgical  treatment 
In  the  case  of  an  elastic  tumor  having  a  very  broad  base,  attached  to  the 
posterior  wall  of  the  pharynx,  presented  recently  at  Bellevue  Hospital, 
my  colleague.  Dr.  Alexander  Mott,  tied  both  carotids,  with,  however, 
only  temporary  benefit. 

If  the  tumor  is  situated  low  in  the  pharynx,  the  application  of 
the  ecraseur  is  apt  to  occasion  spasm  and  closure  of  the  glottis.  To 
avoid  the  danger  of  suffocation  from  this  cause,  laryngotomy  might  be 
first  performed,  and  free  respiration  insured  by  the  presence  of  a  tube. 

Dilatation  of  the  Pharynx. — It  has  occasionsdly  been  observed 
tha*  the  phar}'nx  has  become  dilated  upon  one  side,  forming  a  pouch 
in  \^hich  the  food  is  apt  to  lodge,  so  as  to  require  pressure  upon  the 
sid^.  of  the  neck  for  its  dislodgement.  Sometimes  the  dilatation  involvea 
the  entire  parietes  of  the  pharynx.  Still  more  rarely  similar  changei 
ha\  I  been  observed  in  tlie  oesophasjus. 
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Contraction  of  the  (Esophagus. — Contraction  or  stricture  of  the 
«6*iphagus  may  be  spaeiucniic  or  permanent. 

Spa»modio  contrautions  of  tlie  cesuphaguB  occur  in  lij'steria  and  lo 
various  other  couditions  of  the  B^'stein,  especially  in  women.  Their  long- 
OMitinited  and  frequent  recnrrence  probably  lends,  in  some  cases,  to  the 
formation  of  a  permanent  Btricture,  The  ti-eatment  is  wholly  therapeu- 
tival,  and  oi'iieiBts  in  the  employment  of  assafoetida,  musk,  camphor, 
dili^rof' inn,  and  other  antispasmodicB  internally,  with  the  aimultaneouft 
aduption  of  such  meane  as  may  improve  the  general  health. 

J'ermanent  sti-ictwrea  and  oaclusion  are  caused  by  the  swallowing  of 
hot  and  caustic  Huids,  by  woiinda,  and  the  growth  of  tumors,  especially 
of  carvinoina.  The  last  oecurs  almost  esclusivfly  in  advanced  life. 
The  most  usual  seat  of  all  the  forms  of  stricture  is  opposite  or  just  be- 
low the  cricoid  cartilage,  wliere  the  passage  is  naturally  more  contracted 
than  elsewhere.  Ubstructions  at  the  cardiac  orifice  of  tlie  stomach  are, 
also,  not  very  nnfrequent.     (8eo  tiaatrotomy.) 

Stricture  from  the  presence  of  carcinoma  can  only  be  alleviated  by 
the  occasional  careful  introduction  of  soft  and  flexible  bougies,  and 
finally  by  the  introduction  of  a  tube  for  the  purpose  of  conveying 
nourishment  into  t)ic  stomach.  Whenever  this  is  impracticable,  the  life 
of  the  sufferer  may  etiil  be  prolonged  a  few  days  by  nourishing  enemata. 
These  sliould  be  repeated  every  four  or  six  hours,  and  the  panga 
of  hunger  may  be  at  the  same  time  allayed  by  adding  to  the  enema 
twenty  or  thirty  drops  of  laudanum. 

Stricture  from  other  causes  seldom  terminates  in  complete  occlusion ; 
bat  it  is  rarely  cured  when  it  depends  upon  organic  changes  of  structure. 
In  a  few  cases  some  impi'ovcmont  attends  the  frequent  introduction  of 
gam-elastic  boogies,  provided  always  they  are  introduced  cautiously 
and  without  the  employment  of  force.  In  several  instances  upon 
record  the  attempt  to  introduce  bougies  forcibly  has  caused  lacemtion 
of  the  cBsophagiis,  and  fatal  abscesses  have  ensued. 

Foreign  Bodies  in  the  Pharynx  or  (Esophagua. — Fish-bones, 
pins,  needles,  a  crust  of  bread,  solid  pieces  of  meat,  and  various  other 
8tibstauces  are  occasionally  arrested  in  the  pharynx,  causing  more  at 
leee  annoyance,  with  difficidty  of  deglutition  or  of  respiration,  but  very 
fteldoin  causing  death. 

Firet,  we  frequently  meet  with  cases  in  whii^h  shar^),  angular  crusta 
^f  bread,  fish-bones,  or  i)in8  have  become  lodged  between  the  base  of 
the  tongue  and  the  epiglottis,  causing  incessant  cough  and  apprehension 
■of  suffocation.  If  the  mouth  can  be  opened  widely,  this  point  may  \x 
reached  with  the  finger,  and  the  lK>dy  dislodged  witli  the  nail ;  or  the 
tongue  may  lie  dmwn  ont  of  the  moutli,  and  witit  a  pair  of  curved 
foreei>8  it  pay  l>e  sei/^d  and  extiiicled. 

Second ;  small,  angular,  or  ]Jointed  bodies  ofteTi  lodge  between  the 
anterior  and  posterior  pillars  of  the  fauces,  in  the  neighborhood  of  the 
tonsils,  causing  a  sensation  of  pain  during  every  attempt  at  deglutition. 
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threatened  with  sntlocatiou.  It  may  be  proper,  in  the  first  Jnetanc^ 
t<i  endoavor  to  reach  the  body  by  tlie  finger,  by  which  means  iu  a  W 
cases  it  may  be  l(>i«ened,  and  thrown  out  by  the  epontaneous  efforltoi 
the  patient.  In  most  ca^cs,  liowever,  it  id  beyond  the  reach  of  the 
fingers,  but  even  then  tlie  effort  to  vomit,  excited  by  the  presence  uf 
the  filler,  will  sometimes  cause  itti  expulsion.  FaiUng  in  this,  if  it  \» 
an  angular  body,  I  have  succeeded  with  an  inetrnment— the  iho- 
phageal  snare — armed  with  loops  of  strong  silk  thread,  which,  after 
introduction,  should  bo  turned  two  or  three  times  upon  itself,  no 
that,  if  possible,  the  body  may  be  entangled  and  brought  out.  The 
next  expedient  most  worthy  of  a  trial  is  the  employment  of  an 
instrument,  invented  many  years  ago,  and  which  I  call  the  "nm- 
brcjla  probang."  It  is  composed  of  an  India-rubber  tube,  enelo^ 
ing  a  whalebone  shaft,  which  latter  is  terminated  below  by  a  ranr 
small  ivory  bulb.  The  lower  end  of  the  tube  is  united  to  the  loirer 
portion  of  the  shaft  by  a  number  of  hog's  bristles,  arranged  lon- 
gitudinally, and  forming  a  complete  investment  of  the  shaft  over  > 
Bj)ace  of  two  inclieB.  The  instnimeiit  is  introduced 
with  the  tube  withdrawn  upfm  the  sliaft.  as  far  ii 

«l_^  the  length  of  the  bristles  will  permit.  When  the 
'  '  end  of  the  instrument  has  reached  the  bottom  of  tb« 
pharynx,  the  tube  is  slid  forward  upon  the  shaft,  azul 
the  bristles  are  mode  U>  open  in  the  form  of  an  um- 
brella; it  is  then  turned  upon  itself  and  withdrawn. 
Long,  (^ui-xed  foreei>s,  and  bougies  armed  with 
floating,  button-like  hooks,  may  sonietiiucs  be  need 
with  success. 

If  a  solid  piece  of  meat  has  Iwcome  imparted  in 

the   pharynx,  life   is  even  more  eiidHngeif<l  thu 

when  angular  bodies  are  lodged,  shtcc  they  oc^nmB 

not  only  a  spasm  of  the  glottis,  but  i»y  Uieir  bulk 

they   displace   the   arytenoid   cai-tilages  and  caiM 

them  to  cnproach  u\)o\t   tlie  Inrxiigeal  6i>aco.    iSer- 

eral  cases  of  sudden  death   fn>m  this  cause  h»>» 

been  reported;   and   many  years  since  I  made  <» 

autopsy  of  a  man  and  removed  fi-om  his  pliaryiix  > 

large  i>iece  of  tough  iMilled  beef,  which  lud  catuwl 

his  death  almost  instantly.     In  the  act  of  death  it 

II  had    been    grasped   so   finnly   by   the    phanii(.'e«l 

II  ■  invisclcs  that  it  recjuircd  gi-eat  foree  to  remove  it 

I  by  the  aid  of  a  strong  hook.     In  such  a  case,  «' 

joinici  (EsophaKeai    attemut  OHclit  to !«  made  to  induce  voniitiiig,  or  rn 

Buaoohook.  extiwt  the  piece  of  meat  by  tlirustmg  th^tingprf  la 

h  of  tho  hainl  as  pt^siWe  into  the  pliarj-nx ;  or,  in  case  a  bluut 

>k  19  at  hanil,  it  might  be  emv^'^i'^-    ^^  Buffi)cation  is  imniineut,  the 

"X  njiiBt  l>e  at   once    ope^^-    "^^'^  misfortmie  is,  however,  w''' 
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ionally  they  may  be  seen  by  the  aid  of  a  good  light.  They  are 
s  within  reach  of  the  finger,  and  may  be  dislodged  by  the  nail  if 
ieply  embedded. 

rd  and  more  frequently,  pins  and  fish-bones  are  caught  in  the  walls 

pharynx,  back  of  the  i)06terior  pillars,  in  the  lateral  pouches  situ- 

►etween  the  cornua  of  the  hyoid  bone  and  the  wings  of  the  thyroid 

ige,  causing  pain  in  deglutition,  and  sometimes  embarrassment 

to  respiration.  They  cannot  usually  be  seen  nor 
often  felt  distinctly,  but  the  patient  will  indicate 
their  seat  by  placing  his  finger  upon  a  correspond- 
ing point  on  the  outside  of  his  neck. 

In  this  situation  they  may  occasionally  be  reach- 
ed and  dislodged  by  the  finger,  but  I  could  never 
succeed  with  forceps.  An  emetic  will  sometimes 
dislodge  them ;  but,  in  most  cases,  I 
have  advised  these  patients  to  let  them 
alone  after  I  had  failed  with  the  fin- 
ger, assuring  them  that  they  would,  in 
all  probability,  soon  become  loosened 
by  ulceration,  and  escape.  Occasion- 
ally, however,  we  meet  with  exceptions 
to  the  general  rule;  the  foreign  body 
making  its  way  safely  through  the  tis- 
sues to  the  external  surface.  In  one 
case  a  fish-bone  penetrated  the  side 
of  the  neck,  forming  an  abscess,  and 
was  removed  by  myself  through  an 
external  incision.  In  a  second  exam- 
ple, a  needle  penetrated  the  neck 
I  from  the  pharynx,  and  I  removed  it 

some  weeks  later  from  the  front  of 
the  neck,  w^here  its  point  had  formed 
a  small  pustule.  While  searching  in 
the  pharynx,  care  must  be  taken  not  to 
mistake  the  hyoid  bone  for  a  foreign 
—  body,  as  happened  once  in  a  case  which 

subsequently  came  under  my  own  ob- 
servation ;    the  surgeon  having  seized   the  hyoid 
"^^T"  bone  with  his  forceps  and  made  vigorous  attempts 

P  to  pull  it  out.  , 

^P  Fourth  :  angular  bodies  and  solid  pieces  of  meat 

become  lodged  occasionally  in  the  lower  part  of 
the  pharynx,  a'nd,  pressing  forward  upon  the  larynx^ 
the  rima  glottidis  to  close  spasmodically.  Under  these  circum- 
a  the  patient  is  usually  in  a  condition  of  great  alarm,  feeling 
utly  some  impediment    in   breathing,   and  at   intervals  being 


CEsophngeat 
Softre. 


CESOPHAGOTOMY.  685 

^rhich  he  swallowed  when  eight  years  old,  and  which  passed  his 
bowels  safely  on  the  third  day.  x 

Sixth :  angular  bodies  lodged  in  the  oesophagus,  in  a  large  proportion 
of  cases,  when  not  interfered  with,  sooner  or  later  become  loosened, 
probably  by  ulceration,  and  are  either  thixjwn  up,  or  carried  into  the 
stomach,  making  their  way  after  a  time  through  tlie  rectum.  Such  ac- 
cidents are,  however,  by  no  means  free  from  danger,  since  in  excep- 
tional cases  they  perforate  the  tube,  and  in  one  way  or  another  prove 
fatal.  It  is  always  proper,  therefore,  to  make  every  reasonable  attempt 
to  remove  them.  Forceps  are  in  these  cases  of  no  use ;  but  I  wish  es- 
pecially to  warn  the  profession  against  the  employment  of  inflexible 
hooks,  such  as  are  frequently  attached  to  oesophageal  probangs.  In  one 
case,  where  a  fish-bone  was  lodged  in  the  oesophagus,  the  hook  became 
entangled  eith^  in  the  bone  or  some  of  the  cartilages  of  the  trachea  or 
larynx,  and  although  I  turned  it  and  pushed  it  down  repeatedly,  it  was 
only  withdrawn  at  last  by  force,  which  lacerated  the  tissues  severely.  In 
a  second  case  I  employed  the  "  button  "  instrument  with  a  like  result, 
my  patient  falling  upon  the  floor  in  a  condition  of  partial  asphyxia  be- 
fore the  instrument  could  be  withdrav«m ;  and  it  was  only  extricated  at 
last  by  sliding  over  it  down  to  the  button  a  section  of  a  stomach-tube. 

In  these  cases  the  instruments  before  described,  so  constructed  as  to 
expand  like  an  umbrella,  or  loops  of  thread  attached  to  a  flexible  rod, 
are  much  better,  and  completely  safe.  A  sponge  probang  may  also  be 
employed,  being  introduced  compressed  and  dry,  but  partly  covered 
with  a  little  melted  tallow ;  after  introduction  it  must  be  soaked  and 
expanded  by  allowing  the  patient  to  drink  water. 

CBiophagotomy. 

If  all  means  have  failed  to  remove  the  foreign  body,  and  inflamma- 
tory swelling,  impeded  respiration,  and  diflScult  deglutition  are  present, 
especially  when  deglutition  has  become  impossible,  the  operation  of 
CBsophagotomy  ought  to  be  considered.  The  danger  to  the  patient  is 
now  imminent,  not  only  from  suffocation  and  haemorrhage,  but  especi- 
ally from  the  formation  of  retropharyngeal  and  retro-oesophageal  ab- 
scesses, the  occurrence  of  which  latter  is,  in  these  cases,  a  frequent 
and  almost  always  fatal  event.  The  body  is,  in  a  large  proportion  of 
cases,  lodged  just  below  the  cricoid  cartilage,  but  it  may  be  reached  by 
an  operation  when  situated  anywhere  above  the  sternum.  In  one  case 
nt  least,  in  which  the  operation  was  made  by  Dr.  Cheevef,  of  Boston, 
it  has  been  reached  and  removed  by  forceps,  after  oesophagotomy, 
when  situated  below  the  top  of  the  sternum.  If  delayed  beyond  the 
third  or  fourth  day,  pus  has  usually  formed,  and  the  chance  of  success 
is  greatly  diminished. 

The  first  operation  of  this  kind  of  which  we  have  any  account  was  made 
by  Goursault,  in  1738 ;  and,  accoi-ding  to  Cheever,  up  to  the  year  .1867^ 
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it  had  been  performed  for  the  removal  of  foreign  bodies  17  timea,  of 
which  operations  13  had  proved  sncce&sfal.  In  1843,  the  late  Dr.  Wit- 
eon,  of  this  city,  performed  oesophagotomy  for  the  relief  of  a  padent 
sufFerii  g  under  a  malignant  stricture  of  the  oesophagus. 

Two  modes  of  operating  have  been  adopted ;  one,  recommended  by 
N^laton,  called  the  ^^  median,*'  consists  in  making  a  tegumentaiy  inci- 
sion as  in  the  operation  of  tracheotomy,  and  then  reaching  the  ooBopb-  , 
agus  by  dissecting  up  the  left  lobe  of  the  thyroid  gland ;  or  in  ligatiiig 
both  sides  of  the  isthmus,  dividing  it  in  the  median  line,  and  Bubee- 
quently  lifting  the  left  lobe  outwards  so  as  to  bring  into  view  the 
oesophagus.  The  principal  objection  to  this  method,  in  either  of  iti 
modifications,  is  the  danger  of  wounding  the  recurrent  laryngeal  nerre^ 
which  lies  between  the  trachea  and  gullet. 

The  other  mode,  and  that  which  has  been  usually*  practised,  con- 
sists in  approaching  the  oesophagus  from  the  side  of  the  neck,  some- 
what as  in  the  operation  for  ligature  of  the  common  carotid.    The  fol- 
lowing is  tlie  method  adopted  by  Cheever  in  his  second  successful  oper- 
ation, as  described  in  his  excellent  monograph  upon  this  subject :  '— 
An  incision  was  made  on  the  left  side  of  the  neck,  midway  between 
the  stemo-cleido-mastoid  muscle  and  the  larynx,  commencing  at  the  top 
of  the  thyroid  cartilage  and  terminating  at  the  sternum,  running  paral- 
lel to  the  stemo-cleido-mastoid  muscle;  the  anterior  margin  of  this 
muscle,  and  the  upper  belly  of  the  omo-hyoid  were  exposed;  the  latter 
was  drawn  toward  the  median  line ;  the  carotid  sheath  was  felt  and 
drawn  outwards ;  the  left  lobe  of  the  tliyroid  was  carefully  dissected 
up  and  turned  over  upon  the  isthmus ;  the  inferior  thyroid  artery  enu- 
cleated and  pushed  aside ;  the  sheath  of  the  carotid  separated  from  the 
trachea  by  a  director,  and  this  separation  increased  and  maintained  by 
retractors,  when  the  oesophagus  was  exposed  and  made  distinctly  visi- 
ble by  reflected  light.     A  stomach-tube  was  then  introduced  through 
the  mouth,  and  a  longitudinal  incision  made  upon  its  outer  wall  jnst 
below  the   cricoid   cartilage.     Having   removed  the   stomach-tube,  a 
search  for  the  foreign  body  was  instituted  with  the  finger,  which  re- 
sulted in  discovering  a  brass  pin  beneath  the  sternum.     By  the  aid  of 
a  director  one  end  was  now  loosened,  and  it  was  drawn  out.     During 
the  whole  operation  not  a  ligature  had  been  required.     The  wound  waa 
left  open,  morphia  administered  by  subcutaneous  injection,  and  nutri 
tion  maintained  by  beef-tea  enemata,  the  patient  being  kept  constantly 
in  a  warm  and  moist  atmosphere.     On  the  third  day  he  was  allowed  to 
drink  half  a  tumbler  of  milk,  of  which  a  portion  escaped  by  the  wound, 
and  from  this  time  he  continued  to  take  considerable  quantities  of  milk 
by  the  mouth.     It  was  observed  that  a  larger  portion  passed  into  the 


*   (Esophagotomy  for  the  Removal  of  ForeignBodies.   By  David  W.  Cheever,  M.  D., 
Prof,  of  Anat.  in  Harvard  University ;  Surgeon  to  the  City  Hospital,  Ao.     Boston 
David  Clapp  &  Sons,  Printers.  1867. 
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Stomach  when  he  drank  with  his  head  thrown  back.  At  the  end  of 
four  weeks  the  wound  in  the  oesophagus  had  closed,  and  his  recovery 
was  soon  complete. 

It  will  be  observed  that  no  sutures  were  applied  to  the  wound  in  the 
<BBophagus ;  that  food  was  not  administered  by  a  stomach-tube ;  and 
that  no  drinks  or  food  were  permitted  to  enter  by  the  mouth  unti  the 
third  day.  A  careful  study  of  the  cases  reported,  has  convinced  me 
that  Dr.  Cheever's  practice  in  these  regards,  as  well  as  his  mode  of 
operation,  are  worthy  of  imitation. 


CHAPTER   XL 

TUMORS  OF  THE  NECK. 

Pre*laxyiigeal  Bursal  Tumors. — I  havn  observed  a  small  encysted 
tmnor  situated  upon  the  front  of  the  larynx,  always  exactly  or  very 
nearly  in  the  median  line ;  the  different  examples  ranging  in  vertical 
position,  from  a  point  just  above  the  thyroid  cartilage  to  the  middle  of 
the  cricoid;  the  majority  lying  directly  in  front  of  the  crioo-thyroid 
space.  These  tumors  have  seldom  exceeded  two  inches  in  diameter,  being 
usually  much  smaller.  They  were  smooth,  round,  elastic,  having  very 
thin  waUs,  which  were  closely  adherent  posteriorly  to  the  larynx,  and  con- 
tained a  straw-colored  serum,  which  in  one  case  was  mixed  with  blood. 
Of  the  ten  examples  which  have  come  under  my  observation,  seven 
were  in  females.  In  one  the  bursa  had  opened  upon  the  front  of  the 
neck,  forming  a  fistula,  which  had  continued  to  discharge  occasionally 
during  several  years.  One  disappeared  spontaneously,  apparently  by 
having  opened  into  the  larynx,  through  which  its  contents  were  dis- 
charged, but  was  soon  reproduced.  In  another  case,  after  a  spon- 
taneous recession,  it  has  not  returned.  I  believe  these  tumors  to  consist 
of  enlargements  of  the  thyro-hyoid  bursas,  or  of  those  accidental  burssa 
which  my  dissections  have  proven  to  exist,  occasionally,  in  front  of  the 
thyroid  cartilage. 

Treatment. — Tumors  of  the  class  now  described  have  never  seemed 
amenable  to  therapeutical  treatment.  Attempts  to  dissect  them  out 
entire  have  also  satisfied  me  that  this  cannot  be  done  without  incurring 
great  risk  of  opening  into  the  larynx;  and  of  causing,  even  when 
this  accident  does  not  happen,  a  sharp  and  alarming  laryngitis. 
Fortunately  it  has  been  found  sufficient  to  lay  them  open  freely, 
removing  such  portions  of  the  sac  as  are  superficiaL  If  the  sac  is  not 
ebUterated  by  the  suppuration  which  ensues — after  the  lapse  of  a  &w 
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days,  when  the  inflammation  incident  to  the  wound  and  to  the  expo- 
sure of  the  interior  has  subsided — ^a  cure  may  certainly  be  effected  by 
the  daily  injection  of  the  tincture  of  iodine ;  at  least,  such  has  been  my 
own  experience.* 

The  possibility  of  confounding  the  following  congenital  abnonnity 
with  a  fistula  resulting  from  a  bursa,  will  render  it  proper  to  speak  of 
it  in  this  connection. 

JFtstvlous  openings  occasionally  exist  at  birth,  communicating  with 
the  larynx  or  trachea,  which  are  due  to  arrest  of  develapmerUy  and 
which  may  occur  in  the  median  line,  or  at  corresponding  points  upon 
either  side.  Dr.  Pooley,  of  Youkers,  has  reported  a  case  in  which  two 
congenital  fistiilsa  existed  in  the  median  line,  one  above  the  other.' 

The  treatment  consists  in  excision  of  the  margins  of  the  openings,  and 
occlusion  by  sutures,  or  in  a  resort  to  some  similar  plastic  operation. 

Encysted  Tuinor0  of  the  Neok,  usually  denominated  Hygromata. 
Beneath  the  ramus  of  the  inferior  maxiUa,  on  the  sides  of  the  neck,  and 
especially  in  the  supra-clavicular  triangle,  encysted  tumors  are  quite 
common,  resembling  in  many  respects  the  encysted  pre-laryngeal  bursal 
tumors  last  described,  but  liable  to  attain  a  much  larger  size ;  some  of 
which  are  no  doubt  bursal,  and  others  seem  to  have  formed  in  the 
areolar  tissue. 

Treatment. — In  general,  we  cannot  advise  the  surgeon  to  attempt  the 
complete  extirpation  of  these  sacs.  No  doubt  some  may  be  safely  cut 
out ;  but  when  situated  near  important  cervical  veins,  arteries,  or  nerves 
whose  relations  to  the  base  cannot  be  well  determined,  it  will  be  more 
prudent  to  lay  them  open,  and  trust  to  iodine  injections  to  complete 
their  destruction. 

Enlarged  Lymphatic  Glands. — Chronic  enlargement  of  the  cervical 
lymphatics  may  be  recognized  by  their  position,  and  by  the  fact  tba*- 
in  most  cases,  a  number  of  glands  are  simultaneously  involved.  These 
enlargements  occur  mostly  in  strumous  patients,  and  often  terminate  i^ 
ulceration.  Occasionally,  however,  when  the  strumous  diathesis  is  not 
intense,  they  remain  in  a  state  of  induration  during  an  indefinite 
period. 

Treatment. — Therapeutical  and  hygienic  measures,  ana  especially 
the  use  of  iodine  in  some  of  its  forms,  are  the  proper  remedies.  If 
several  glands  are  simultaneously  affected,  excision  is  iiever  justifiable 
unless  the  life  of  the  patient  is  in  danger  from  their  pressure  upon 
some  important  and  vital  organ ;  since  we  can,  in  th€3e  cases,  give  the 
patient  no  encouragement  that  the  removal  of  the  existing  tumors  will 
not  be  followed  by  the  formation  of  others.     I  havt;  once  removed  a 


*  Paper  on  Ante-larjnageal  Bursal  Tumors,  by  the  author  N'ew  York  Med.  Jtntr.y 
March,  1870.  Also  discussion  of  same  subject  before  the  New  \ork  Med.  Jour.  AssooiA- 
tion,  Nov.  5,  1809,  with  remarks  of  Drs.  Elsberg,  Weber,  and  others.  The  Med,  Heoord, 
New  York,  1870. 
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chain  of  enlarged  cervical  glands,  twenty  in  number,  varying  in  sise 
from  a  pea  to  a  hen's  egg,  for  the  reason  that  they  had  begun  to  inter- 
fere with  respiration.  This  was  the  second  opei-ation  to  which  the 
patient  had  been  8ul)jected  for  the  same  cause,  and  I  gave  no  promise 
of  permanent  relief.  Two  years  later  the  patient  succumbed  to  pul- 
monary tuberculosis.  Velpeau  believed  that  the  removal  of  one  gland 
rather  favored  the  dispersion  of  the  remainder :  my  experience  does  not 
confirm  this  opinion. 

Nevertheless,  if  a  single  gland  is  enlarged,  and  if,  after  the  lapse  of 
many  months  or  years,  other  cervical  glands  do  not  become  implicated 
—its  growth  being  steady  and  progressive,  but  showing  no  tendency  to 
suppurate — it  will  be  proper  to  remove  it  by  excision.  Let  the  operator 
be  reminded,  however,  that  this  is  the  class  of  cervical  tumors  in  the 
removal  of  which,  probably,  most  of  the  serious  accidents  have  oc- 
curred ;  and,  as  I  think,  because  their  appearance  has  led  the  surgeon  to 
exercise  less  caution  in  the  dissection.  They  are  solid,  movable,  and  not 
usually  of  great  size,  and  they  are,  in  most  cases,  lifted  so  abruptly  from 
the  surface  as  to  induce  a  belief  that  they  have  no  close  connection 
with  the  deeper  tissues.  The  following  example  will  illustrate  the 
peculiar  character  of  the  dangers  to  which  we  have  reference : — In  the 
winter  of  1841-42  a  lad  was  brought  to  me  having  an  enlarged  cervical 
gland  below  the  right  ear,  which  had  been  growing  four  years,  and 
which  was  of  the  size  of  a  goose-egg.  It  seemed  to  be  an  example  of 
simple  chronic  hypertrophy  of  tlie  gland,  unaccompanied  by  scrofu- 
lous degeneration.  I  decided  upon  its  removal ;  and  accordingly  made, 
over  the  tumor,  a  longitudinal  incision  intersected  at  its  middle  by  a 
transverse  incision.  The  external  jugular  was  cut  and  tied  at  both  ends, 
fhe  tumor  was  reached  after  dividing  several  consecutive  fascise,  and 
tlie  dissection  was  prosecuted  toward  the  base  with  only  the  most 
trifling  hsemorrhage.  Indeed  I  had  just  called  the  attention  of  the 
medical  students  who  were  present  to  the  advantage  of  keeping  close 
to  the  timaor  in  these  dissections,  since  we  were  thus  enabled  to  avoid 
that  plexus  of  vessels  which  usually  surround  solid  tumors  which  have 
grown  slowly  and  have  attained  considerable  size,  when  at  this  moment, 
while  the  tumor  was  a  little  lifted  to  expose  its  base,  cutting  upon  a 
clean  and  dry  surface  of  the  tumor,  fairly  exposed  to  view,  a  large  vein 
was  divided,  probably  a  branch  leading  from  the  external  to  the  inter- 
nal jugular.  Immediately  there  was  heard  a  gurgling  sound,  such  as  is 
occasioned  by  pouring  water  from  a  bottle,  which  was  followed  by  a 
gush  of  blood,  deluging  the  wound  and  the  neck.  My  patient,  almost 
at  the  same  moment,  ceased  to  breathe,  and  the  face  assumed  a  deadly 
pallor  To  arrest  the  haemorrhage,  a  sponge  was  thrust  into  the  wound, 
and,  by  the  aid  of  restoratives,  respiration  and  the  pulse  soon  returned. 
Alter  a  few  moments  of  deliberation  I  determined  to  make  an  attempt 
to  tie  the  vein,  and  for  this  purpose  removed  the  sponge;  but  the  rapid 
3ow  of  blood  left  no  opportunity  to  search  for  the  vessel,  and  having 
44 
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qnicklj  severed  the  remaining  connections  of  the  tamor,  the  sponge 
was  replaced.  There  was  no  further  bleeding,  and  the  spongo  wis 
permitted  to  remain  until  he  had  fully  recovered. 

An  examination  of  the  tumor,  after  removal,  showed  that  the  vein 
was  embedded  in  its  base,  the  tumor  having  projected  itself  downwarcb 
on  each  side.  About  one  year  later  this  heroic  boy  returned  to  me, 
having  eight  or  ten  similar  tumors  above  and  behind  the  clavicle,  which 
he  desired  me  to  remove ;  but  the  suggestion  was  declined,  and  a  few 
years  after  he  died,  as  I  am  informed,  of  tuberculosis. 

There  is  one  additional  circiunstance  connected  with  this  case,  of 
^culiar  surgical  interest.     The  sponge  left  in  the  wound  soon  became 
imprisoned  by  the  granulations,  and  it  was  found  impossible  to  remove 
it  in  mass.     Moreover,  it  was  soon  observed  that  vessels  had  poshed 
through  the  sponge,  and  that  granulations  were  forming  upon  its  ex- 
posed surface ;  now,  when  a  portion  of  the  sponge  was  seized  with 
the  forceps,  and  cut  away  with  the  scissors,  a  free  bleeding  ensued. 
The  patient  was  subsequently  placed  under  the  charge  of  Dr.  Hays,  of  Ge- 
neva, and  he  has  informed  me  that  he  was  not  able  to  remove  the  whole 
of  the  sponge  until  the  middle  of  June,  about  six  months  after  the 
operation,  and  that  only  the  smallest  fragments  could  be  excised  at 
a  time,  on  account  of   the  bleeding.     Since  this  occurrence  I  have 
occasionally  seen  sponges  imprisoned  in  the  same  manner,  but  I  do  no^ 
know  that  they  have  ever  become  so  thoroughly  vascularized — ^if  I  m^? 
be  permitted  to  use  the  expi-ession — as  happened  in  this  case ;  but    *• 
am  very  careful  not  to  leave  them  in  deep  flesh-wounds,  if  it  can 
avoided. 

Several  examples  have  from  time  to  time  been  reported  of  the 
dental  wounding  of  large  veins  in  the  removal  of  solid  tumors  fro^  ^ 
the  neck,  most  of  which  have  resulted  fatally,  eitlier  by  the  admissic:r^^ 
of  air,  as  happened  no  doubt  in  the  case  I  have  related,  or  by  the  rap5<3 
escape  of    blood.     By  the  admission  of   air  into  some  of    the  largT* 
venous  trunks  about  the  neck,  Koux,  March,  Stevens  and  many  others- — 
whose  names  are  mentioned  in  the  section  entitled  "  admission  of  air 
into   the   veins" — ^lost  their  patients.     It   is  worthy  of  remark,   that 
in  each  case  of  which  I  have  read  a  detailed  account,  the  dissection 
was  nearly  completed,  wlien,  in  lifting  the  tumor  to  reach  its  base,  the 
vein  has  been  lifted  also,  and  its  outer  wall  separated  from  its  inner,  in 
a  manner  to  especially  favor  the  introduction  of  air.     In  each  of  the 
cases,  the  patient  died  while  the  surgeon  was  attempting  to  secnre  the 
vessel ;  and  I  cannot  but  think  that  my  patient  was  more  fortunate  onlv 
because  the  sponge  was  so  speedily  pressed  into  the  wound ;  by  which, 
at  least,  he  was  saved  from  tlie  danger  of  dying  from  loss  of  blood. 

Lympho-saroonia  is  occasionally  observed  in  connection  with  die 
lymphatic  glands  of  the  neck,  forming  enormous  tumors,  which  mre 
little  amenable  to  treatment  and  generally  occasion  death  by  their  inter- 
ference with  respiration  ami  deglutition*     (See  Tumors,  p.  493). 
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Ccuroinomcu —  I  have  never  seen  the  lymphatics  of  the  neck  pri- 
marily  affected  with  hard  cancer ;  and  it  is  rare  to  meet  with  encepha- 
loid  or  any  of  the  other  varieties  of  soft  cancer  in  this  region*  In 
either  case,  when  the  diagnosis  is  fully  made  out,  surgical  interference 
is  seldom  or  never  justifiable. 

Bronohooeley  R.  O.;  Syn.,  Groitre ;  Derbyshire  Neok, — Goitre  con- 
sists essentially  in  a  hypertrophy  of  the  thyroid  gland ;  but  there  are 
several  varieties  of  thyroid  hypertrophy  recognized  by  surgical  writers, 
of  which  I   shall  speak  more  particularly  hereafter. 

Goitre  is  met  with  occasionally  in  all  coimtries ;  but  to  certain  re- 
gions it  is  endemic.  It  prevails  especially  in  deep  valleys,  and  is  seldom 
seen  in  dry  and  elevated  positions.  It  is  much  more  common  with 
females  than  males,  and  is  especially  liable  to  supervene  upon  preg- 
nancy, lactation,  and  upon  whatever  conditions  induce  ansemia.  In 
some  women  the  gland  increases  in  size  at  each  period  of  menstruation. 
It  is  often  hereditary ;  and  in  the  valleys  of  Switzerland,  when  both 
parents  are  goitrous,  the  children  are  often  cretins. 

Causes. — Medical  writers  have  not  been  fully  agreed  as  to  the  causes 
of  this  malady,  and  we  think  it  proper  to  relate,  briefly,  the  result  of 
our  own  observations  in  the  Valais  Canton,  Switzerland,  where  both 
goitre  and  cretinism  prevail,  perhaps  to  a  greater  extent  than  in  any 
other  part  of  the  world. 

Travelling  from  Geneva,  we  passed  through  the  Canton  Vaud,  and 
reached  the  frontier  of  the  Valais  Canton  at  a  point  where  the  road 
crosses  the  river  by  an  ancient  stone  bridge,  one  end  of  which  rests 
against  the  base  of  Dent  de  Morcles,  and  the  other  against  the  perpen- 
dicular sides  of  Dent  du  Midi,  debouching  upon  the  straggling  village  of 
St  Maurice.  The  Valais  Canton,  commencing  at  this  "barri6re," 
reaches  upwards  along  the  Ehone  toward  its  sources ;  and  from  this 
point  the  whole  physical  features  of  the  country  appeared  changed. 
Hitherto  the  valley  had  been  wide  and  but  little  shaded  by  its  opposing 
mountains  ;  from  St.  Maurice  it  was  narrow,  deep,  and  overhung  by  the 
loftiest  Alps.  Until  now  the  soil  of  the  valley  had  been  warm  and  fer- 
tile ;  thereafter  it  was  cold,  rocky,  and  sterile.  The  villages  we  had 
passed  were  neat  and  flourishing ;  those  we  were  now  entering  were 
dirty  and  miserable  in  the  extreme.  As  we  continued  our  journey  we 
observed  that  the  cattle  and  horses  looked  small  and  illy-fed ;  and  the 
few  apple  and  pear  trees  which  we  saw  were  gnarled  and  dwarfish. 
But  it  was  in  the  people  themselves  that  the  most  striking  contrasts 
were  observed.  The  inhabitants  of  the  Canton  Vaud  are  intelligent, 
well  fonned,  and,  in  general,  free  from  goitre :  but  here  lives  a  race  of 
beings  of  low,  dwarfish  stature,  with  idiotic  heads  and  tallowy  complex- 
ions, diseased,  deformed,  and  bearing  almost  always  marks  of  premature 
old  age.  two-thirds  of  whom  carry  enormous  goitres,  and  six  thousand 
of  whom  are  cretins,  having  scarcely  nore  intelligence  than  the  swine 
with  wb^m  they  kenneL 
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goitre.  If,  however,  the  cell-like  expansion,  or  hypertrophy,  is  limited 
to  one  or  to  only  a  few  areolar  spaces,  with  only  a  moderate  hyper- 
trophy of  the  vascular  and  connective  tissue,  it  is  named  cystic  goitre. 
Finally,  if  the  veins  and  arteries  become  enlarged  out  of  all  proportion 
to  the  increase  of  cells  and  connective  tissue,  it  gives  rise  to  that 
condition  named  pulsating  goitre. 

Simple  hypertrophy  is  characterized  by  the  slow  and  uniform 
enlai^ment  of  one  or  both  lobes ;  forming  smooth,  oval,  elastic,  pain- 
less swellings  on  one  or  both  sides  of  the  trachea.  If  only  one  lobe  is 
enlarged,  it  is  most  often  the  right ;  and  sometimes,  when  the  isthmus 
it^lf  is  involved,  it  forms  a  triple  enlargement,  or  a  single  oval  swell- 
ing, occupying  a  central  position  upon  the  neck.  In  all  cases  the  thyroid 
tumor  is  fixed  to  the  trachea,  and  accompanies  it  in  its  movements  up- 
wards and  downwards;  a  circumstance  which  constitutes  one  of  the 
most  important  differential  signs,  as  distinguishing  it  from  most  other 
non-malignant  growths  occurring  in  this  region.  It  will  be  remem- 
bered, however,  that  the  same  fact  is  observed  in  examples  of  pre-laryn- 
geal  bursse.  • 

The  cystic  variety  is  composed,  usually,  of  one  or  more  globular 
swellings ;  being  formed  of  cysts  containing,  in  most  cases,  a  clear  se- 
rous fluid,  but  in  others— especially  when  the  tumor  is  multilocular — ^a 
<lark,  grumous  fluid,  with  vascular  papilliform  growths  projecting  from 
the  interior  of  the  cysts.  It  will  generally  be  found,  in  this  variety  of 
goitre,  that  the  piortions  intermediate  to  the  cysts  have  undergone  little 
-or  no  hypertrophy. 

VaaciUar  or  Pvlaatin^  Goitre.    {See  "  JSoocphthalmic  Goitre?^) 

The  thyroid  gland  is  also  liable  to  acirrJiovSj  encephaloidj  Borofuloua^ 
tnchandromatous^  and  calcareous  degenerations;  but  all  these  latter 
forms  are  exceedingly  rare. 

The  first  of  these,  namely,  simple  hypertrophy,  is  the  form  most 
amenable  to  hygienic  and  therapeutical  measures,  yet  it  has  happened 
to  me  to  see  examples  of  each  of  the  remaining  varieties  which  have 
improved  under  tlie  persistent  use  of  iodine. 

Goitre  seldom  destroys  life ;  but  such  a  result  occasionally  ensues  in 
consequence  of  its  pressure  upon  the  trachea,  oesophagus,  upon  the 
recurrent  laryngeal  nerves,  or  upon  the  large  cervical  veins.  It  is  only 
when  the  patient  is  threatened  with  asphyxia,  starvation,  or  with  fatal 
cerebral  congestion,  that  surgical  interference  can  ever  become  proper. 
The  resources  which  surgery  ofiFera  ai-e :  extirpation  of  a  portion  or  the 
whole  of  the  gland,  ligation  of  the  superior  and  inferior  thyroid 
arteries,  tapping  the  cysts  and  injecting  their  cavities  with  the  tincture 
of  icxline,  pressure  by  adhesive  straps,  the  introduction  of  a  seton 
with  a  view  to  its  destruction  by  suppuration,  injections  of  the  perchlo- 
ride  of  iron,  electrolysis,  and,  finally,  tracheotomy  below  the  gland. 

Extirpation  with  the  knife,  performed  successfully  a  certain  number 
of  times,  has,  nevertheless,  so  ^ften  terminated  fatally,  even  before  the 
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X)eath  from  bleeding,  and  from  the  admiiwion  of  &ir  to  the  veinit,  has  re- 
sulted in  other  cases  upon  record,  in  which  the  seton  b&a  been  employed, 
Injections  of  the  persulphate  of  irfjn,  practised  in  one  case  of  pulsating 
bronohocele,  by  Erit-hsen,  was  followed  by  much  inflammation  and 
Buppnration,  but,  "in  the  end,  the  patient  was  materially  benefited." 
So  small  a  result,  obtained  through  considerable  peril,  would  hardly 
seem  to  justify  a  repetition  of  the  operation. 

Junuury  S.I849,  1  was  called  to  the  Rev.  E.  H.  Walkers,  of  Dan- 
TiUe,  \.  Y.,  who  wiis  suSocutmg  iu  consequence  of  the  pressure 
of  a  goitre.  The  gland  was  very  large,  and  it  was  at  first  thought 
that  a  free  incision  of  the  sterno-cleido-mastoid— whicli  was  drawn 
very  tense  over  the  tumor  on  each  side^raight  alTord  relief; 
accordingly,  this  muscle  was  divided,  but  no  relief  ensued.  I  then 
decided,  after  consultation  with  several  medical  gentlemen  present, 
to  cut  through  the  lethmus  down  to  the  trachea.  With  this  view 
the  isthmus  was  exposed,  and  a  very  strong  ligature  passed  between 
it  and  the  trachea,  first  upon  one  side  and  then  upon  the  other, 
after  which  the  Jsthuiiis  was  divided  in  tlie  median  line,  until  the 
trauliea  was  laid  bare.  To  my  surprise,  no  improvement  in  respiration 
followed  this  operation.  As  the  only  alternative  remaining,  and  aa 
death  from  suffocation  was  impending,  the  trachea  was  opened  in  the 
lower  angle  of  the  wound  and  a  tube  introduced.  He  now  breathed 
freely,  but  he  survived  the  operation  only  three  or  four  days.  ^\n  aa- 
l*)pey  was  made,  and  the  specimen,  being  removed,  waa  sent  to  me.  It 
waa  now  seen  that  the  gland  had  completely  encircled  the  upper  rings 
of  the  trachea,  and  that  the  trachea  itself  had  undergone  at  thia  point 
a  remarkable  constriction,  go  that  it  would  scarcely  admit  an  ordinary 
goose-quill.  In  such  a  case,  and  perhaps  in  many  otliers  which  may  be 
presented,  uu  operation  but  tracheotomy  could  be  expected  to  prolong 
the  life  of  the  sufferer,  or  to  give  even  temporary  relief. 

^^^Rbe  i.eck  may  suffer  distortion  in  eoiiaeqnence  of  disease,  injory,  or 
^Uilformation  of  the  spine ;  from  paialyais  of  the  cervical  mnsclee, 
from  swelling  of  tlie  cerrital  ganglia,  from  spasmodic  or  permanent 
^mntraction  of  the  muscles,  and  from  contraction  of  the  integument — 
the  latter  being  due  usually  to  bnrna.  The  term  torticollis  has  been  gen- 
erally limited  to  permanent  contraction  of  one  or  the  other  of  the  eterno- 


CHAPTER  XII. 


TortlcalliB.    Sya.,  Caput  OtMtlpum,  R.  O.  t    Wry-naok. 


696  TOBUCOLLia 

cleido-mastoid  mnscles — nsually  a  congenital  afiPectiou.     It  is  employed 
here  in  a  more  general  sense,  as  applied  to  all  cervical  distortions. 

Mvscular  paralytm  is  an  occasional  but  not  very  frequent  eanse  d 
wry-neck.  Its  existence  can  be  easily  determined,  especially  by  the  flac- 
cid condition  of  the  muscle  or  muscles  implicated.  The  ti'eatmeDt 
consists  in  the  employment  of  the  electrical  current,  and  in  the  adop- 
tion of  general  hygienic  measures.  When  persistent  and  extreme,  it 
demands  the  aid  of  mechanical  supports  for  the  head. 

In  strumous  children  a  temporary  lateral  distortion  of  the  neckk 
often  observed,  due  to  congestion  of  the  cervical  ganglia;  and  which 
is  most  often  relieved  by  sending  them*  to  the  country,  or  by  whatever 
means  may  improve  the  general  health. 

Spasinodic  coiitraction  of  one  of  the  stemo-cleido-mastoid  muscles 
occurs  most  frequently,  also,  in  unhealthy  children,  at  about  the  period 
of  approaching  puberty.  It  is  usually  transient  in  its  character,  and  ii 
in  most  cases  amenable  to  appropriate  therapeutical  treatment 

A  young  lady  from  Montezuma,  N.  Y.,  consulted  me,  having  ruptv/tei 
the  right  sterno-mastoid  mtcsde  at  its  external  attachment,  by  attempt- 
ing to  lift  a  heavy  weight.     She  did  not  rotate  and  balance  her  head 
quite  as  freely  as  before,  but  no  other  permanent  inconvenience  ensued 
I  am  not  aware  that  any  similar  case  has  been  recorded. 

Pef^manent  contraction,  in  most  cases  congenital,  and  occurring  usual- 
ly in  one  of  the  stemo-cleido-mastoid  muscles,  may,  however,  involve 
any  of  the  muscles  of  the  neck.  I  have  met  with  it  in  the  scalenus 
anticus  and  in  the  trapezius. 

Mechanical  appliances  are  sometimes  deserving  of  a  trial  m  cases  of 
permanent  contraction  of  either  of  the  muscles  of  the  neck ;  although 
their  operation  is  always  slow,  fatiguing,  and  often  ineffective.    Subcu- 
taneous section  is  the  most  prompt  and  efficient  method,  but  the  histon* 
of  the  section    of  the  stenio-cleido-mastoid  muscle   proves  that  this 
apparently  trivial  operation  is  not  unattended  with  danger.   The  follow- 
ing rules  and  suggestions  may  not,  therefore,  be  deemed  inappropri 
ate.      In  dividing  the  sternal  portion,  the  operator  will  call  to  mind 
the  fact  that  this  fasciculus  has  its  insertion,  not  upon  the  top  of  tlio 
sternum,  but  upon  its  anterior  surface,  a  few  lines  below  the  top.    It- 
is  possible,  therefore,  to  insert  the  point  of  the  ^bistoury  between  tb 
sternum  and  the  tendinous  insertion  of  the  muscle,  and  in  this  maniie 
to  separate  its  attachment  with  entire  safety.    The  tendon  being  render- 
ei  tense  by  elevating  the  head,  an  incision  is  made  with  a  sharp-pointed 
bistoury  near  the  median  line,  and  into  this  opening  a  narrow,  blunt^and 
slightly  curved  bistoiirv  is  introduced,  slid  underneath  the  tendon,  and 
its  edge  pressed  downwards  along  the  anterior  surface  of  the  sternum, 
until  the  attachment  is  completely  severed.     In  a  similar  manner,  also, 
the  cla\dcular  portion  may  be  divided ;    but  inasmuch  as  this  portion 
has  its  insertion  on  the  upper  surface  of  the  clavicle,  the  subjacent  ves- 
lels  cannot  so  well  be  j^rotected  against  the  edge  of  the  knife.  The  patient 
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reeting  snpine  upon  a  table,  the  chest  must  be  held  finnlj  down  while 
the  head  is  forcibly  extended,  bo  as  to  render  the  muscle  as  tense  as 
possible,  and  thus  to  lift  it  from  the  underlying  structures.  At  what- 
ever point  this  tension  and  elevation  become  the  most  conspicuous,  an 
incision  is  to  be  made  from  the  outer  margin  through  the  skin  and  fas- 
aa.  Into  this  opening  a  probe-pointed  bistoury  is  to  be  slowly  and 
sarefully  pushed,  hugging  the  muscle  closely,  and  cutting  toward  the 
urface.  After  the  section  is  completed  the  head  must  be  retained  in 
he  erect  position  for  a  time  by  appropriate  apparatus.     In  some  cases 

leather  military  cravat  is  sufficient. 

If  the  contraction  is  acquired,  and  comparatively  recent,  the  deformity 
t  once  ceases  when  the  section  of  the  muscles  is  completed ;  but  if  of 
Dng  standing  and  congenital,  the  scaleni  and  other  muscles  have  prob- 
ably become  shortened,  through  arrest  of  development,  and  even  the 
icrvical  vertebrae  have  suffered  distortions,  which  only  the  lapse  of  time 
an  rectify.  We  can  recall  one  remarkable  example,  however,  the  case 
f  a  lad  seven  years  of  age,  whose  spine  and  thorax  were  considerably 
listorted — the  contraction  having  existed  from  birth — in  which,  having 
ivided  the  sternal  and  clavicular  attachments  of  the  sterno-cleido-mas- 
^ideus,  a  complete  rectification  occurred  within  a  period  of  less  than 
wo  years,  and  without  the  aid  of  any  mechanical  appliances. 

In  1868  a  child,  sixteen  months  old,  was  brought  to  me  from  Brant 
}o.,  0.  W.,  who  had  a  congenital  contraction  of  the  trapezius,  some- 
Aat  greater  upon  the  left  side  than  upon  the  right,  and  which  gave 
0  her  head  a  strong  posterior  and  left  lateral  inclination.  The  clavicu- 
ar  attachments  upon  the  left  side  were  divided  with  very  marked  re- 
ief ;  and  by  the  aid  of  an  apparatus  the  position  of  the  head  was  subse- 
uently  greatly  improved.  It  is  a  somewhat  curious  fact,  that  the  father 
ad  a  congenital  absence  of  fingers  on  his  left  hand,  each  metacarpal 
one  having  attached  to  its  extremity  a  small  fleshy  bulb,  which  I  had 
amoved  as  long  ago  as  1854.  The  diumb  of  that  hand  was  also  con- 
-acted  upon  the  palm. 

Distortion  of  the  neck  j^cwi  hums  occurs  in  every  conceivable  direo- 
on  and  degree.  In  some  cases  the  chin  is  made  to  rest  fairly  upon 
le  shoulder,  or  upon  the  top  of  the  chest,  and  the  condition  of  the  un- 
^rtunate  patient  appeals  strongly  to  our  sympathies.  Yet  we  scarcely 
now  of  a  class  of  operations  which  are  more  unsatisfactory  than  those 
lade  for  the  relief  of  these  deformities.  Mechanical  appliances  some 
imes  givfe  a  certain  degree  of  improvement ;  but  only  when  they  have 
een  continuously  and  judiciously  employed  for  a  long  time.  Simply 
utting  the  bands  transversely,  and  then  compelling  the  head  to  a 
traight  position,  never  results  in  any  permanent  benefit.  From  plastic 
urgery  alone  can  the  patient  expect  relief;  but  the  amount  of  integu- 
Qent  to  be  supplied  is  often  very  great ;  so  that  when  the  skin  is  incised 
Jid  detached,  and  the  head  is  brought  to  the  natural  position,  a  chasm 
if  BIX  or  eight  inches  in  diameter  is  expc>sed,  to  cover  which,  a  flap  of 


Defmnlt?  fram  >  Ban :  ndland  puUdtj  b; 


698  TORTICOLLIS. 

«T«n  lai^er  aize  will  be  required,  portions  of  which  are  almoet  invwit 
bly  lost  by  sloughing  and  ulceration.  The  suigeon,  if  inexperienced  in 
tbe»e  operatious,  will  find  also,  to  hia  enrprise,  that  it  is  not  the  sbk 
alone  which  lias  suffered  contrac-  _ 

tion,  but  also  the  subjacent  struo- 
tures,  indudiiig,  in  most  i:asea,  the 
eiiperjicial  muscles. 

I  regret  being  compelled  to 
say  that  surgical  writers  have  often 
greatly  misled  us  as  .to  the  amount 
of  good  which  could  be  accom- 
plished by  certain  operations  in 
these  cases.  They  have  given  ns 
■wood-cuts,  professing  to  repre- 
sent the  appearance  of  patients  be- 
fore and  after  operations,  which, 
through  painful  and  mortifying 
experience,  I  have  had  to  leam 
were  false  representations.  I 
have  repeated,  literally,  several  of 
these  operations;  auch,  for  exam- 
ple, as  that  of  taking  an  enormous 

flap  from  the  shoulder  and  ann,  and  laying  it,  by  torsion,  in  the  cerviai 
chasm ;  hut  with  no  such  perfect  results  as  those  represented  in  tlie 
treatises  to  which    I   refer.     Sometimes  the  results  have  been  tolersbly 
satisfactiiry,  but  tliey  have  only  been  obtained  through  great  sufiering, 
iind  nccasionally  at  the  imminent  hazard  of  sacrificing  life.     In  olher 
examples  I    have  attempted  to  supply  the  loss  by  displacing  integu- 
meiit  upwards,  fi-om  the  chest,  and  forwards,  from  the  sides  and  liwt 
of  the  neck,  but  in  these  cases,  also,  the  patients  have  obtained  only 
partial  relief  from  the  vertical  contraction ;  and  the  ci-mclusion  to  which 
I     have  arri\'ed  is,  that  we  cannot  remedy,  completely,  such  defonnitie*. 
and  that  we  ought  not  any  longer  to  make  these  great  incisions,  to  be 
supplied  with  still  larger  flaps,  bnt  tliat  we  should  content  oiirseb'es 
with  m<niei'ate  attempts  to  impn;)ve  the  condition,  by  small  and  well-ai>- 
plied  iucisioiis,  fi>r  which  only  small  tegumentary  flaps  will  be  required. 
Wlmtcvcr  luetliod  of  trans])! antation  is  adopted — and  the  decision  nf 
tliis  question  must  always  depend  upon  tJie  peculiarities  of  each  indi- 
vidual case — the  lieatl  nnist  be  preserved  in  an  erect  attitude,  by  me- 
chanical supports,  diu'ing  the  whole  progress  of  the  cicatrizati<m ;  and 
exact  apposition  of  the  flajw  nuist  be  maintained  by  properly-adjusted 
licrvical  bandages,  or  cravats. 
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SURGERY  OF  THE  THORAX. 

SaonoK  1. — WoTJNDS  of  thb  Thorax,  and  Operations  iNVOLYiNa  thu 

Thoraoio  Cavity. 

{Ounahot  injuries  and  other  perhetrating  wounch  ofihs  thorax  have 
been  oonsidei^  &t  page  107.) 

Paraoeat«sU  Thonioii,  R.  0.|  8711^  Tlionio«iiteili. 

ThoraoentesiB  in  Hydrothorax. — The  introdaction  of  this  ope- 
ration dates  from  the  discovery  of  auscultation  by  Laennec,  since  which 
period  alone  was  it  possible  to  render  the  diagnosis  sufficiently  accurate 
to  justify  such  a  procedure.  Trousseau  was  among  the  first  to  recom- 
mend and  practise  thoracentesis  in  this  class  of  cases;  but  to  Dr. 
Wyraan  of  Boston,  and  later  to  Dr.  Bowditch  *  of  the  same  city,  are  we 
indebted  for  the  most  complete  demonstration  of  its  great  practical 
value. 

The  operation  maybe  made,  first  to  save  life  when  death  is  impending; 
second,  to  give  temporary  relief  and  prolong  life  in  complicated  and 
hopeless  cases;  third,  to  shorten  the  period  of  convalescence  in  latent 
pleurisy. 

The  objections  which  have  been  arged  against  this  operation,  and  the 
defence  made  by  its  advocates,  may  be  briefly  stated  as  follows : — First, 
that  serum  effused  into  the  pleural  cavity,  when  the  patient  is  not  already 
tuberculous,  is,  in  most  cases,  ultimately  absorbed,  and  a  spontaneous 
cure,  is  thus  effected ;  but  such  is  not  always  the  fact,  and  its  continued 
presence  sometimes  determines  other  grave  and  fatal  lesions.  Second, 
that  we  may  convert  a  hydrothorax  into  a  pyothorax,  especially  if,  by 
any  accident,  air  is  admitted.  The  method  adopted  by  Dr.  Bowditch 
provides  against  the  admission  of  air,  and  such  consequences  are 
thereby  rendered  less  frequent.  It  is  certain  that  the  frequent  repeti- 
tion of  the  operation,  and  especially  if  large  amounts  are  evacuated, 
occasionally  results  in  pyothorax,  whether  the  air  be  admitted  or  not. 
Third,  the  sudden  expansion  of  the  lungs,  by  forced  evacuation  of 
the  fluid,  sometimes  causes  severe  pain  and  exhaustion.  This 
must  be  avoided  by  ceasing  to  evacuate  the  fluid  the  moment 
the   patient    experiences    a    feeling    of    stricture    or    serious    incon- 
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venience.  In  the  opinion  of  Dr.  Flint,  the  operation  "  ig  admiseible 
whenever  the  pleural  cavity  remains  tilled  with  liquid  after  a  brief  triJ 
of  the  measures  designed  to  promote  absorj)tion  ;  and  the  operation 
should  not  be  delayed  whenever  the  liquid  accumulation  is  sufficient 
to  involve  danger  or  distressing  dyspnoea."*  As  to  the  supposed  dan- 
ger of  wounding  the  intercostal  arteries,  the  lungs,  heart,  diaphragm, 
etc. ;  it  exists  only  when  the  previous  auscultation  has  not  beeu  care- 
fully made,  or  the  instrument  is  in  the  hands  of  an  unskilful  operator. 
The  instrument  employed  by  Dr.  Bowditch  consists  of  a  small  trocar 
and  canula,  with  or  without  a  stop-cock.  Dr.  Flint  has  improved  the 
apparatus  by  the  addition  of  a  Hexible  and  adjustable  tube,  provided 
with  a  suction-bag. 

Fig.  36a 


Flint's  apparatus  for  ThoraoentealB. 

The  point  of  "  election  "  for  the  introduction  of  the  trocar  is  on  the 
back,  between  the  eighth  and  nintii  ribs,  below  the  scapula,  and  on  a 
line  with  its  lower  angle.  Guided  by  the  index-finger  of  the  left  haud, 
pressed  deeply  into  the  intercostal  space,  the  instrument — without  any 
previous  incision  of  the  skin — is  plunged  quickly  into  the  pleural 
cavity.  The  trocar  is  then  withdrawn,  and  the  tube  attached;  the 
fluid  being  removed  by  the  expansion  of  the  India-rubber  bag,  after  its 
compressit)n  with  the  hand.  Tiie  instrument  should  always  l>e  supplied 
with  a  stop-cock,  to  be  used  after  withdrawing  the  trocar  and  while 
adjusting  the  tube,  and  whenever,  in  the  subsequent  stei>s  of  the  oj^era- 
tion,  it  may  be  necessary  to  suspend  temporarily  the  evacuation  of  the 
lluid.  The  instrument  being  withdrawn,  the  wound  closes  spon- 
taneouslv. 

a 

Thoracentesis  in  Pyothorax.— Pyothorax  resulting  fn»m  gun>ln>t 
and  other  traumatic  injuries,  has  already  ])een  studied  in  connection 
with  these  accidents ;  and  it  is  scarcelv  necessarv  to  sav  that  the 
indications  of  treatment  are  not  changed  when  the  presence  of  the  pu^ 
in  the  pleural  cavities  is  due  to  acute  or  chi-onic  pleuritis,  or  to  anv 
other  cause.     The  «»nly  saf(»ty  for  the  jnitient  is  in  pn.)mpt  and  tbori)ngt 

^    Tretiti.^t  nii  tfic  Priiidpks  and  Pradict  of  Malidne.    by  Austin  FUnt,  M.D.    Ei 
of  18(kJ,  p.  14::^. 
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L.  For  this  purpose  the  surgeon  may  employ  at  first  Flint's 
or  any  instrument  supplied  with  a  canula  and  stop-cock,  to 
le  admission  of  air ;  but  when  this  explorative  operation  has 
ied  that  the  contained  fluid  is  pus  and  not  serum,  it  will  be 
deed  it  will  be  better  in  all  cases,  to  make  at  once  a  free 
nd  hereafter  to  treat  the  case  as  we  have  before  directed  in 
raumatic  pyothorax. 

I. — ^Malformations  and  Subgioal  Diseases  of  the  Mamm« 

AND  Nipples. 

lital  Maifbnnations  of  these  organs  are  exceedingly  rare ; 
3le8  have  been  reported  of  bifid  nipples,  or  of  two  or  more 
)on  the  same  breast  {pleiomastia).  One  or  both  breasts  have 
d  to  be  entirely  absent  (amasia) ;  and  in  other  cases  a  supple- 
gland,  secreting  milk,  has  existed  upon  the  thorax,  in  the 

the  back,  the  abdomen,  and  in  the  groin.  Variations  in 
:)r  development  of  both  the  breast  and  nipple  are  exceed- 
^uent,  but  cannot  be  regarded  as  abnonnities.    Occasionally  a 

opens  directly  upon  the  surface  of  the  integument  instead  of 
'• 

tnation  and  FisBures  of  the  Nipple  occur  most  commonly 
b  lactation ;  but,  with  certain  women,  this  troublesome  affec- 
\  at  the  commencement  of  every  period  of  suckling.  It  is 
[y,  to  a  constitutional  predisposition  on  the  part  of  the  mother, 
'.  inflammations  and  ulcerations  ;  but  in  other  cases  it  must  be 
to  vitiated  secretions,  or  aphthous  eruptions  within  the  mouth 
i. 
^nt. — If  deep  fissures  exist,  the  nipple  should  be  protected 

until  the  ulcerated  and  sometimes  lacerated  tissues  have  had 
L  The  nipple  should  be  washed  twice  daily  with  tepid  water 
len  pencilled  with  a  solution  of  tannin,  and  afterwards 
■oiighly  with  cold  cream  or  glycerine.    Such  astringents  as 

injurious  or  very  distasteful  to  the  infant  cannot  properly 

fci^on  and  Abscess  of  the  Breast. — Inflammation  and  sup 
ot;itnes  limits  itself  to  the  subcutaneous  connective  tissue 
r  ^^  the  areola.  Inasmuch  as  this  portion  of  the  breast 
rfc,  SLjxd  the  tegumentary  covering  is  thin,  the  matter  easily 
r^ace,  and  will  evacuate  itself  spontaneously  if  let  alone ; 
f%  tihese  absc^esses  point  distinctly,  they  may  be  opened ; 
ought  not  to  cut  very  deeply,  nor  should  the  line  of 
tr-^ns verse,  lest  some  of  the  lacteal  sinuses  be  laid  open, 
"^^^a  result.  In  case  such  a  fistula  has  been  formed  it 
^ted  to  close  luitil  after  the  termination  of  the  period 
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There  are  three  periods  at  whidi  the  breast  of  the  female  leeepedil- 
ly  proiic  U)  hy]>er8einia  and  iiidaiiiniatioii,  iiauiely,  immediatal;  ifUr 
birtli,  at  the  jieriod  of  puberty,  and  after  delivery.  In  a  d^rce,  tba 
male  breast  is  liable  to  similar  accidents  at  birth  and  at  puberty.  Ithii 
been  shown  by  Giiillot,  that  both  the  male  and  female  breast, eoon  ifiD 
birth,  secrete  almost  nnifonnly  a  small  quantity  of  milk.  The  fact, 
therefore,  that  a  few  droj)B  uf  milk  may  be  pressed  from  the  gland  in 
the  infant  wiil  not  be  considered  by  the  surgeon  as  a  ground  for  anxietf 
or  interference. 

Nor  does  the  swollen  and  tender  breast  of  the  newly-bom  infant  re- 
quire, usually,  any  special  attention,  except  that  the  nurse  shall  be  in- 
structed not  to  meddle  with  it,  and  that  she  shall  be  exceedingly  careful 
in  dressing  tlie  child,  to  see  that  it  receives  no  uncomfortable  pressure. 
If  the  'intlamuiatiou  proceeds  to  suppuration,  warm  fomentations  and 
poultices  should  be  applied ;  and  when  pus  is  foi-med  the  abscess  mmt 
be  opened.  It  is  equally  im(K>rtant  that  during  the  peiiod  of  puberty, 
when  tlie  breasts  are  in  a  condition  of  hyperemia  and  of  hypenestbeeii, 
they  should  not  be  subjected  to  injuriouB  pressure,  in  consequence  of 
which  every  now  and  then  active  inflammation  and  suppuration  ba 
been  induced. 

Inflammations  occurring  at  the  commencement  of  the  peiiod  of  lacta- 
tion are  due  commonly  to  two  circuniBtances,  namely,  to  enorraoodT 
increased  activity  of    the  blood-vessels 
and  nerves  siiiiplying  the  gland  strnc-  "*"  **'■ 

tiire,  and  to  the  accumulation  of  the 
milk  or  colostrum,  causing  obstruction 
of  the  lobes,  lobules,  acini,  and  milk 
vesifiles. 

Among  the  measures  which  are 
known  to  be  most  effective  in  the  pre- 
vention of  this  condition,  arc  the  early 
ap]ilication  of  tlio  child  to  the  breast, 
warm  ur  hot  applications,  and  steady, 
careful  pressure  with  the  palm  of 
the  hand  uj«m  the  distended  acini; 
wliich  pressure  will  be  made  most  effi- 
ciently, and  with  the  least  danger  of 
ciuisiiig  jiaiii  and  addirional  inflannna- 
tion,  if  the  sui-fiicc  i>f  the  breast,  or  the 
palm  of  the  hand,  is  }>n'viou8ly  covered 
with  sweet  oil,  and  wlien  the  pressure 
is  nuide  frem  tlie  periphery  of  the  gland  toward  the  nipple. 

When  suppuration  has  taken  place,  it  may  limit  itself  to  one  lobe  o:- 
lubnle,  or  it  may  imiilicate  several.  In  the  latter  case  it  often  beeome< 
necessary  to  make  successive  ()])cnings  in  onler  to  evacuate  the  pu^ 
Unlike  similar  wounds  of  the  lacteal  sinuses,  incisions  which  lay  oner 
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the  smaller  tubes  or  the  acini  abiiost  always  close  spoiitaneouBly  in  a 

«hort  time. 
These  "  milk  abscesses,"  as  they  are  termed,  do  not  usually  form 

within  the  walls  of  the  lacteal  tubes,  but   in  the   cellulo-adipose   or 

interlobular  structure,  the  inflammation  invading  the  separate  lobules 
anisecutively.  They  are  apt  to  leave  chronic  uidurations  and  sinuses, 
which  may  demand  the  use  of  stimulating  injections,  and  of  com- 
pression. Compression  is  best  made  by  a  large  sponge,  moistened  and 
secured  in  place  by  bandages. 

When  matter  collects  between  the  mamma  and  the  breast,  forming  a 
BuhcutaneoiM  abscess^  it  points  early,  and  is  usually  terminated  after  a 
ftingle  opening  has  been  made. 

There  is  also  a  much  more  rare  f  onn  of  abscess,  occurring  some- 
times in  connection  with  lactation — a  suhinaminary  abscess — the  puru- 
lent collection  existing  between  the  mamma  and  the  pectoral  muscle ; 
in  which  case  the  breast  is  lifted,  and  surrounded  by  an  oedemaUjus 
swelling  ;  when  pressed  upon  it  gives  a  sensation  as  if  it  were  floating 
upon  a  bladder  filled  with  fluid.  It  pouits,  usually,  near  the  posterior 
inferior  margin  of  the  breast. 


Fig.  aos. 


Mammary  Tumora. 

The  manunary  gland,  and  the  tissues  adjacent,  are  liable  to  a  variety 
of  structural  changes  and  neoplasms,  constituting  tumors.     They  may 

be  enumerated  as  follows : — Simple  hy- 
pertrophy of  the  mammary  gland,  the 
lacteal  cystic  tumor,  adenoid  or  adeno- 
cele,  sebaceous  cysts,  hydatids  or  acepha- 
lo-cysts,  adipose  tumors,  cartilaginous, 
osseous,  cncephaloid,  colloid,  scirrhus, 
and  enlargements  of  adjacent  or  over- 
lying absorbent  glands. 

Hypertrophy  of  the  Mammaiy 
Qland.  S3rn.,  Hypertrophia  Maxn- 
msB,  ^  O.— Hypertrophy  of  the  mam- 
mary gland,  so  called,  occurs  most  often 
in  females  after  puberty,  and  it  is  then 
usually  ass(Kiiated  with  some  irregularity 
of  the  menstrual  function.  Occasionally 
the  hj-jiertrophy  dates  from  an  early  pe- 
riod of  life.  It  is  characterized  by  the 
Blo^\^less  and  regularity  of  its  growth,  by 
the  absence  of  excessive  induration,  or 
of  any  sign  of  malignancy.  In  short,  it  is  chiefly  distinguished  by  neg- 
ative signs,  and  by  the  great  size  to  which  it  may  finally  attain  without 
in  any  degree  compromising   the   life  or   health  of   the   individuah 
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When  these  tumors  have  attained  «  gveat  size,  the  original  glaiii} 
structure  is  found  to  Iiave  lieeu  in  stnne  nieaeni-e  absorbed,  and  tlie 
hjiiertrophy  is  seea  to  be  mainly  due  t*j  the  increase  of  eonnectite  ami 
adipose  tissue. 

Treatment. — Ini|)rovcnient  of  the  healtli.  rG-establifihiiieiit  of  tJie 
menstrual  fun<;tii)us.  well-applied  pressure,  and  iiHliuc,  are  the  reioedies 
most  to  be  relied  uikju.  If  it  beeomes  a  eoiirce  of  iinnoyaiioe  fniiu  is 
great  size,  it  may  be  extirjjated. 

Laoteal  Cystio  Tumor, — The  result  of  ohHtnietiim  of  a  lacteal  tube, 
with  dilatation  or  rupture  of  its  walls.  This  form  of  tumor  commeiKxv. 
in  most  t-ases,  e<x)n  after  delivery,  forming  a  i"Ouud  or  oblong  sniootli 
elastic  swelling,  which  has  sometimes  been  permitted  to  attain  a  great 
size.  Wlieii  the  contents  of  such  a  cyst  are  found  to  have  the  om- 
sistenceaud  appearance  of  butter,  cheese,  or  casein,  the  tumor  is  called 
hiit'/i'oid.  Very  rarely  an  obstructed  lacteal  duet  has  been  found  to 
contain  a  Euiall  calcidus. 

Treatment, — The  cyst  must  be  opened  and  the  contents  evacuatetl; 
and  if  a  tietula  results,  it  must  be  treated  by  stimulating  injections. 

Adenooele.   Syn.,  Tumor  Adenoides,  r.  a.|  Chronic  Mammaiy 
Tumor, of  SirAstley  Cooper;  Panoreatlo 
Sarcoma,  of  Ahernethy ;  Partial  Hyper-  '^'  "* 

trophy,  of  Lebert ;  Glandular  Tumor,  of 
Paget ;  Sero-cystic  Saroonia,  of  Brodie ; 
Cysto-sarcoma,  of  Miiller ;  Carcinoma 
Hydatldes,of  SirCharles  IJell.  Thegreat 
variety  cf  terms  whicli  have  been  em- 
ployed to  designate  these  tumors — of  which 
we  have  enmuerated  only  a  few — will  suf- 
ficiently indicate  the  variety  of  histological 
and  morphological  cliaiiges  which  tliey  may 
assume.     Sir  Astley  Cooper  and  il.  Vel- 

,        ,1      .  \-i       ±  T  Section  otdn  Adenooela  (Cy^o-hno 

peau,  m  tlieir  excellent  monograplis  uptm  m.) oofrionnmimtnrmi  ■!«. 

tmnors  of  tlie  breast,  have  contnbuted  largely 

to  our  knowledge  of  these  adenoid  grawths  ;  nor  are  we  less  indebtecS 
to  "Mr.  John  IJirkett  of  Gny's  Hospital,  whi>se  valnable  comniunicatiini^^ 
have  ccHiti'ibnted  unich  to  their  history  and  clashilicat ion. 

Aileiioccle   ni;iy  cict-ur  at  imy  jwriod  of  life,  but  it  is  seen  most  oftei^ 
in  women  under  thirty  or  thirty-tive  years.    CJommeneing,  usually,  at^ 
some  point  near  tlie  i>eri|)hery  of  the  gland,  it  is  noticed  at  first  as  a-J 
somewhat  firm,  U' xlnlatcil.  or  gitmular  mass,  circumscribed,  movable,  - 
IMiinlcss,  and   without  tenderness.      Its  growth  is  usually  slow,  and   in 
its  pi-ogi^ss  it  seems  j^radnally  to  involve  or  displace  the  mammary 
ghiiul  u]H)n   which  it   it^jicisfs.      Evcntuiilly.  if  it  does  not  reccile,  the 
surfiice  b«;c.inies  more  dii-tinctly  nodulated,  and  presents  less  of  the 
original  ^numlar  feel ;  the  interspaces  between  the  nodules  become 
more  defined,  the   tiudiiles — moi-e  or  less  of  them — convey  au  elastir 
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seiisdtioii  to  file  touch,  as  if  they  contained  fluid  ;  occasionally  one  or 
iiHire  of  them  iilt-erate  and  (liscliari^e  a  BeroiiB  or  glairy  fluid,  and  then 
c<>lla{«e  and  disapju-ar,  or  remain  for  a  long  timo  flstnloiia ;  or,  stiil 
riKirt*  rarely,  a  red,  \a8c-ular  f  ungtiB  jirotnides  through  tlie  rietnlouB  orifice. 
These  tnm()r8  are  not  nsnaily  very  large,  but  oueaeionally  they  attain 
an  enonnons  size.  In  a  few  inetances  iKith  breasts  have  been  affected 
ninndtaueuiitilr  or  coiiseeiitively.  Their  presence  does  not  inaterially 
tffcft  llie  general  health,  yet  they  are  often  aM^wiated  with  or  induced 
ity  come  irregnlarity  in  tlie  menstrnal  fnnetioii.  Tliey  are  Bcldom  pain- 
ful, nor  are  the  axillary  glands  generally  enlarged.  Fn>m  first  to  last. 
tljev  reiuHin  niovahle  upon  the  snbjacent  mnscnlar  structures. 
Pathological  Anatomy. — Adenocele  is  originally  little  else  than 
an  outgr()\Tth  of  one  or 
more  of  the  lobules  of  the 
gland,  having  nearly  all 
tiie  anatomical  constitnents 
of  the  parent  struct  ure, 
namely,  lacteal  tubes,  acini, 
.  vesicles,  etc. ;  and  these 
may  be  seen,  in  certain 
epecimens,  in  the  process 
of  development,  partially  or 
completely  formed.  They 
rest,  however,  in  a  fibn*- 
1  cellular  stroma  of  unusual 
compactness,  and  each  mass 
it  inveeted  by  a  firm,  fibrous  capsule.  Tlie  healthy  portion  of  gland 
•tmcture  upon  which  tbetie  tuberous  masses  repose  becomes  exca\'ated, 
wthat  when  the  aduniK^ele  is  small  it  is  found  underlying  the  cap- 
nla  of  the  breast,  attached  by  a  stnall  pedicle,  and  embedded  iu  the 
mamma  in  a  cnjFlike  e.\('avation. 

Sometimes  the  cliaracteristi(!  features  above  described  are  preserved 
throughout  the  entire  pi-ogresa  of  tlie  tumor.  In  other  examples,  at  a 
certain  stage  ()f  theii-  growth,  cysts  are  devehipcd  in  the  eellulo- 
ti'brous  and  sometimes  nniculent  stroma  intermediate  to  the  gland 
structure,  which  have  a  comjiomid  character ;  aui)plementary  cysts, 
either  pedimculated  or  sessile,  pr*jjecting  from  the  parent  cysts,  being 
attaehed  to  their  inner  walls.  The  fluid  contained  within  the  cysts  is 
bfiaally  tenai-eous  and  of  a  pale  yellow  color.  The  color  is  sonietimes 
changed,  however,  by  the  ndmi.\tni-e  of  a  few  drops  of  blood.  Pedun- 
(.-ulatod,  sessile,  lol>ulate<l  masses,  resembling  gland  structures,  may  be 
found  attached  t<i  the  interior  of  the  cysts,  or  to  tither  |)ortiona  of  the 
1  lew- formed  tissues. 

In  a  certain  proportion  of  cases,  and  more  often  in  those  possessing 
a  eystoifl  character— especially  when  the  tumor  has  returned  after  ex- 
cibion — fibroplastic  tissue  is  found  distributed  tliroughout  the  tumor. 


ey^r 
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According  to  Mr.  Birkett,  a  third  gmiip,  or  variety,  of  these  t^-stoiil 
formations  is  referable  to  dilatation  of  the  lacteal  dncts  and  einnaes, 
upon  whose  interior  walls,  nlso,  are  seen  gron-tlis  resembling  tlieBUniv 
tiire  of  the  gland. 


Treatment.— Adeiioceic  belongs  properly  to  the  classof  benign  tninois, 
It  is  seldom  that  tumors  uf  this  nature  recur  after  complete  reinov»l,iiid 
Btill  less  frequent  that  they  assume  the  character  of  carcinoma.  ^» 
few  eases  they  are  found  to  recede  spontaneously,  or  to  yield  to  well- 
directed  therapeutical  raeaaures.  Mr.  Birkett  is  not  disposed  to  ftdmit 
that  a  genuine  new  growth,  such  as  doubtless  occurs  in  this  caae,i> 
ever  absorbed.  The  testimony  «f  Mr.  Cooper  is  othervrise;  andiiDlj 
recently  a  case  has  come  under  my  obeervation  in  which  a  ooiniileto 
recession  occurred  in  that  form  which  has  usually  seemed  least  auw- 
nable  to  treatment,  namely,  the  cj-stic. 

The  case  is,  however,  exceptional,  and  for  this  reason  deserves  to  I* 
recorded : — I  was  requested  by  my  friend,  Dr.  Sayre,  to  see,  in  wm* 
sultation,  a  young  lady,  aged  21  years,  whose  right  breast  had  cottt* 
menced  to  enlarge  soon  after  the  commencement  of  meiistniation,  whc* 
only  16  yeai-8  of  age.  During  the  last  year  it  had  grown  more  rapidlj 
There  were  two  or  three  distinct  tumors  or  outgr<.i\vths  sitnated  upon  tl^ 
periphery-  of  the  gland,  which  conveyed  to  the  fingers  the  sensation  * 
solid,  granular,  lobulated  masses.  They  were  movable,  and  neith* 
)>ainful  nor  tender.  The  entire  hulk  of  the  gland,  including  its  on 
growths,  was  three  or  four  times  the  size  of  the  opposite  gland.  TI 
young  lady  waa  in  excellent  health,  except  that  her  menstniation  wi 
irregular  and  excessive.  By  tnir  advice  she  was  placed  under  treiL- 
ment  with  the  it>dide  of  jxitassium,  and  adhesive  strips  were  applied  fi::^ 
the  purjiose  of  making  pressure.  AlM)ut  six  months  later  the  tunit- 
had  mucli  diminitthed  in  size,  but,  in  the  njeuuwhilc,  a  cyst  had  open* 
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€pontaneoiifilj,  and  discharged  about  half  an  ounce  of  serum.  Thd 
treatment  was  continued,  and  in  1870  no  trace  of  the  tumor  could  be 
felt 

Nevertheless,  when  pressure,  iodine,  and  general  hygienic  measures 
do  not  accomplish  a  cure,  and  especially  if  the  tumor  assumes  a  cystic 
character,  it  is  proper  to  advise  extirpation.    When  the  tumor  is  small, 
it  can  generally  be  removed,  with  its  fibrous  envelope,  without*  dis- 
turbing the  breast;  but  if   very  large,  if  adherent  to  the  subjacent 
structures,  or  if  considerable  fibrinous  effusion  has  occurred  outside  of 
the  glandular  structure,  in  consequence  of   which  its  granular  and 
lobulated  feel  is  lost,  it  will  be  better  to  remove  the  entire  mass.    One 
year  since  I  removed  the  entire  gland,  in  a  case  in  which  one  of  the 
cysts  having  previously  opened,  a  large,  round  fungus  had  slowly  pro- 
truded ;  and  many  years  ago  I  amputated  the  entire  breast  for  a  cystic 
earcoma,  and  in  neither  case  has  the  tumor  returned.    It  will  be  proper 
for  me  to  state,  in  this  connection,  that  the  cystic  variety  is  generally 
accompanied  with  such  increased  vascularity  of  the  tissues,  as  to  render 
it  prudent  for  the  surgeon  to  take  exti-a  precautions  against  hsemor- 
rhage  during  the  operation. 

Sebaoeous  Cysts  are  of  rare  occurrence,  and  generally  limited  to 
the  areola.  Wherever  they  occur  they  may  be  easily  recognized  by  the 
usual  signs  characterizing  similar  formations  upon  the  scalp  and  upon 
other  portions  of  the  body.     The  only  proper  treatment  is  excision. 

Hydatid,  or  Aoephalo-oysts,  commonly  regarded  as  entozootic, 
are  occasionally  found  in  the  female  breast.  Examples  have  been 
recorded  by  Sir  Astley  Cooper,  Mr.  Birkett,  Graef  e,  and  other  writers. 
"They  are  distinguished  by  the  slowness  of  their  growth,  by  their  globular 
form  and  elastic  feel;  but  the  only  positive  means  of  diagnosis  is 
famished  by  exploration.  The  treatment  is  incision,  with  evacuation 
of  their  contents ;  after  which  a  spontaneous  cure  may  usually  bo 
expected. 

Adipose,  Cartilaginous,  and  Osseous  Tumors  are  also  rare,  espe- 
<rially  the  latter.  They  may  be  easily  recognized  by  the  usual  signs 
indicatiye  of  such  growths.  They  are  not  malignant,  and  need  not  be 
disturbed  unless  from  their  size  or  pressure  they  cause  inconvenience. 
They  are  never  amenable  to  therapeutical  treatment. 

Caroinomai  or  Hard  Cancer,  occurs  more  frequently  in  the  female 
breast  than  in  any  other  external  organ  or  structure  of  the  body.  1 
have  met  with  two  examples  in  the  male  breast  With  women  it  is 
most  common  at  about  the  period  of  the  cessation  of  menstruation,  and 
is  rarely  seen  at  an  earlier  age  than  thirty.  In  a  few  exceptional  cases 
it  IB  developed  as  early  as  twenty,  or  even  earlier.  Women  who  are  not 
married,  or  who  have  never  borne  children,  have  been  thought  to  be 
most  liable  to  this  affection.  Mr.  Birkett's  observations  do  not  confirm 
diis  latter  statement ;  but  it  accords  with  the  opinions  of  most  surgeons, 
and  with  my  own  observations. 
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Commencing  as  a  hard  nodule,  or  as  a  broad,  granular  indurauon. 
situated,  in  most  cases,  upon  the  outer  margin,  or  upon  the  anterior  sur- 
face of  the  gland,  not  generally  movable,  nor  distinctly  separable  from 
the  remainder  of  the  glai\d,  it  increases  in  size  slowly  but  steadily.  In 
some  eases  the  early  growth  of  the  tumor  is  exceedingly  slow ;  a  small. 
marble-like  induration  having  been  noticed  several  years  before  the 
period  at  which  it  became  awakened  into  fatal  activity.  It  is  usually 
sensitive  to  pressure,  and  is  the  occasional  seat  of  sharp,  lancinating 
pains. 

At  an  early  period,  especially  when  situated  near  the  centre  of  the 
gland,  the  nipple  becomes  retracted,  and  at  a  later  date  a  drop  of  blood 
sometimes  escapes  from  the  orifices  of  the  lacteal  tubes.  Soon  the  in- 
tegument covering  the  tumor  becomes  apparently  thinned,  changed  in 
color,  and  ceases  to  be  movable  apart  from  the  tumor  itself;  the 
carcinomatous  infiltration  gradually  extends  to  the  whole,  or  to  the 
greater  portion  of  the  gland,  which  acquires  a  stony  hardness  and  be- 
comes attached  to  the  subjacent  muscles.  There  remains,  however,  a 
certain  degree  of  mobility  of  the  gland,  so  long  as  the  pectoral  muscle 
is  not  itself  involved  in  the  cancerous  degeneration.  The  tumor, 
which  was  at  first  relatively  smooth,  acquires,  in  most  cases,  a  nodulated 
surface  before  ulceration  takes  place.  The  ulcer  is  characterized  by  a 
deep,  irregular  excavation,  with  livid,  undermined,  jagged  edges,  hav- 
ing little  or  no  disposition  to  granulate,  and  discharging  a  thin,  ichorons 
fluid,  which  is  exceedingly  offensive. 

In  some  examples,  the  integument  covering  the  breast  seems  to  be  pri- 
marily aflfected  ;  the  disease  presenting  itself,  at  first,  as  a  subcutaneous 
tubercle.     From  this  single  point  of  induration,  the  disease  may  extend 
until  it  involves  the  entire  breast ;  or  similar  nodules  may  rapidly  fornix 
over  the  whole  surface  of  the  thorax.     This  is  the   Cancer  en  cuirasse 
of  Velpeau,  and  the  Cancer  leiiticularis  of  Schuk.     Its  course  is  usually 
slow,  and,  in  so  much,  the  prognosis  may  be  said  to  be  favorable ;  but 
it  does  not  admit  of  removal   by  an  operation.     I  have  seen  one  exam- 
ple of  this  kind  in  which  the  nodules  twice  disappeared  spontaneously, 
as  I  believe,  although  the  patient  was  at  the  time  under  treatment  by 
carbolic  acid. 

In  other  cases  the  entire  surface  of  the  skin  covering  the  breast 
assumes  a  brawny  rugose  appearance,  and  is  firmly  adherent  tliroughout. 
The  enlargement  of  the  breast  in  these  examples  is  greater,  and 
according  to  my  experience,  carcinomatous  tumors  of  this  class  present 
the  most  hopeless  cases  for  surgical  interference. 

ICventually  the  axillary  glands,  and  progressively  other  absorbent 
glands  in  various  portions  of  the  system,  become  involved,  the  skin 
assumes  a  peculiar  tawny  or  yellowish  parchment  color,  indicative  of 
the  cancerous  cachexy,  the  fat  and  muscular  tissue  disappears  under  a 
steady  marasmus,  ind  death  ensues  by  a  gradual  exhaustion  of  the  vital 
powers,   but  with  the  intellect  unimpaired  to  the  last.     It  must  be 
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jerved  that  iu  many  cases  the  marasmiiB  and  changes  cf  complexion 
not  Dcciir  until  a  very  late  period  in  the  progress  of  the  disease, 
riie  average  period  of  the  fatal  termination  of  hard  cancer  of  the 
fast  is  from  two  to  four  years  ;  but  in  persons  of  a  leuco-pldegmatic 
nperament,  abounding  in  fat  atid  serum,  its  progress  is  usually  more 
)id ;  while  iu  pei-sons  Avhose  tissues  are  dry  and  destitute  of  fat,  the 
)gre8s  and  termination  is  often  much  delayed.     I  have  seen  one  case 

which  an  old  lady  of  70  had  borne  a  tumor  of  this  charactei 
3nty-five  veal's;  and  we  have  constantly,  at  the  Charity  Hospital,  num- 
•s  of  these  old,  sinewy  women,  whose  cancers  seem  to  make  little  or 
progress  from  month  to  month  and  even  from  year  to  year. 
O'ancer  in  the  male  breast  is  of  rare  occurrence.  I  have  met  with 
twice  only ;  and  the  records  of  surgery  furnish  a  few  similar  ex- 
pies. 

Pathologioal  Anatomy. — When  a  cancerous  breast,  of  the  hard  oi 
rrhous  variety,  is  removed,  to  the  naked  eye  it  differs  not  very  widely 
m  the  appearance  presented  by  a  breast  affected  witli  chronic  indura- 
ti ;  it  is  somewhat  hai-der,  less  compressible,  and  usually  more 
Inlated.  "WTien  cut,  the  surface  presents  an  appearance  which  has 
;  inaptly  been  compared  to  the  section  of  a  raw  potato.  On  pres- 
e  a  thin  serous-looking  fluid  exudes,  which  is  found  to  contain  the 
icer-cells  in  abundance,  and  has  been  called  the  "  cancerrjuice."  This 
■enchymatous  juice  is  usually  in  excess  in  persons  whose  tissues  are 
cnlent,  •  and  in  those  examples  in  which  the  disease  is  making  the 
8t  rapid  progress.     In  short,  it  is  probable  that  this  fluid  constitutes 

essential  medium  by  which  the  cancer  is  propagated  along  the 
orbents  and  throughout  the  body.  In  a  few  examples  a  section 
libits  cysts,  usually  of  small  size,  distributed  throughout  the  interior 
the  mass.     Microscopically,  cancer  of  the  breast  does  not  differ  from 

same  disease  occurring  elsewhere.  (See  Tumors^  Chapter  XXIV., 
rt  First.) 

rreatment. — The  greater  frequency  with  which  hard  cancer  occurs 
the  female  breast,  and  its  paramount  importance  as  a  human  malady, 
1  justify  a  repetition  of  some  of  the  opinions  already  expressed  under 

subject  of  cancer  in  general. 

^o  therapeutical  means  have  yet  been  discovered  competent  to  cure 
icer ;  nor,  indeed,  which  are  capable  of  essentially  modifying  its 
.racter  or  of  delaying  its  progress.  From  the  earliest  period,  how- 
r,  the  unfortunate  subjects  of  this  malady  have  been  the  victims  of 
piricism ;  and  even  intelligent  surgeons  are  constantly  deceived  by 

false  representations  made  bv  interested  or  ignomnt  persons  in 
lalf  of  certain  remedies  declared  to  be  specifics. 
?he  only  question  to-day — among  intelligent  surgeons — is,  whether 
rative  procedures  are  of  any  value  in  these  cases,  and,  if  so,  under 
it  circumstances  the  knife  should  be  employed.  If  any  still  enter- 
i  a  serious  doubt  whether  caustici*  are  not  to  be  preferred  to  the 
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knife,  it  ou^ht  to  be  dispelled  bv  the  almost  universal  testimony  of 
experienced  surgeons  in  favor  of  the  latter. 

Those  who  desire  to  make  farther  inquiries  upon  this  subject  will 
do  well  to  consult  Dr.  Gross's  excellent  paper  on  ^^  The  Besnlts  of 
Surgical  Operations  in  Malignant  Diseases,"  published  in  the  Ttbda- 
actions  of  the  American  Medical  Association  for  1853.     This  paper 
contains  Dr.  "Warren's  and  my  own  tables,  with  the  opinions  of  a  hige 
number  of  distinguished  surgeons  upon  the  question  of  the  method  of 
removal,  and  upon  many  other  practical  points ;  but  one  single  cue, 
which  has  lately  come  under  my  own  observation,  conveys  the  whde 
lesson  so  far  as  relates  to  the  relative  value  of  caustics  or  the  knife  in 
cancer  of  the  breast    During  a  period  of  about  eight  years  a  lady  htf 
had  a  scirrhus,  which  originally  occupied  the  breast,  removed  seven 
times, — four  times  by  myself,  twice  by  surgeons  in  London,  and  once  by 
an  empiric  with  caustics.     After  the  six  removals  by  the  knife  it  hu 
never  returned  in  less  than  one  year,  but  after  removal  by  caustics  it 
returned  almost  immediately.     The  operations  by  incision  have  never 
seriously  compromised  her  health,  and  were  made  without  causing  her 
any  suffering  at  the  time  of  the  operation ;  but  although  she  was 
assured  by  the  empiric  that  the  destruction  by  caustic  would  cause  her 
no  pain,  she  suffered  from  it  "  terrible  agony,"  and  she  became  for  a 
time  so  greatly  reduced  that  her  friends  despaired  of  her  recovery.    As 
to  the  value  of  excision,  there  is  first  the  testimony  of  a  certain  number 
of  cases  in  which  the  operation  has  not  been  followed  by  a  return  of 
the  malady.     I  have  been  able  to  record  three  of  these  examples  from 
my  own  experience,  which  have  not  returned  after  the  lapse  of  many  years; 
and  the  experience  of  nearly  all  surgeons  who  have  operated  much  will 
furnish  a  few  similar  results ;  second,  the  return  of  the  disease  has 
often  been  delayed  several  years ;  third,  in  other  eases  the  operation 
has  found  a  justification  in  the  fact,  that  although  the  patient  has  Bnb- 
sequently  died  of  cancer,  she  has  been  saved  from  the  suffering  inevi- 
tably incident  to  the  ])rogi-css  of  an  open,  glandular,  and  tegumentary 
ulcer.     I  have  recently  seen  an  example  of  the  latter  at  Belle vue, 
where  a  poor  woman  wliose  breast  had  been  removed  about  one  year 
befoi-e,  sank  without  suffering  from  the  progress  of  the  malady  in- 
ternally, but  without  the  renewal  of  the  tegumentary  sore.     Before 
she  died  one  Innnerns  broke,  in  consequence  of  the  cancerous  deposit 
in  the  bone,  and  the  autopsy  revealed  extensive  vis(»eral  infiltrations 
of  cancer. 

The  latest  statistics  of  the  Middlesex  Hospital,  London,  furnish  the 
followinp^  results  in  reference  to  the  question  of  non-interference  or 
removal  by  the  knife.  In  cases  of  hard  cancer  of  the  breast,  those  who 
were  not  operated  upon  8urvi\ed  the  first  appearance  of  the  tumor  on 
an  averao:e  thirty-two  months,  while  those  whose  breasts  were  excised 
survived  fiftv-three  months.  In  cases  of  medullary  cancer  the  results 
were  still    more   favorable,  since   without  interference  the  average 
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uration  of  life  was  only  twenty  months,  while,  when  the  knife  ww 
ed,  life  was  prolonged  to  forty-four  months. 

The  conditions  under  which  we  may  anticipate  the  most  fttvorable 
suits  from  an  operation  are  the  following: — ^When  the  tumor  has 
t)wn  slowly,  is  small,  movable,  unaccompanied  with  retraction  of  the 
pple,  the  absorbent  glands  are  not  affected,  and  the  patient  appears 
>  be  in  good  health,  but  whose  tissues  are  not  fat  and  succulent, 
he  operation  is  justifiable  at  any  period  prior  to  ulceration,  provided 
moerous  infiltrations  have  not  extensively  involved  the  adjacent  struc- 
ires,  and  may  warrant  a  hope  that  the  disease  will  not  return,  or  that 
B  return  will  be  long  delayed. 

Amputation  of  the  breast  is  almost  certainly  followed  by  a  speedy 
torn  of  the  afiPection,  either  in  the  cicatrix  or  in  some  other  portions 
the  body,  whenever  the  tumor  has  ulcerated  or  has  secured  a  broad 
d  firm  attachment  to  the  ribs,  when  the  integument  over  the  whole 
&nd  is  brawny  and  adherent,  or  when  two  or  more  axillary  glands 
B  involved.  The  implication  of  a  single  axillary  gland,  especially 
it  be  one  of  the  glands  near  the  anterior  margin  of  the  axilla,  does 
t  in  itself  contraindicate  the  operation. 

If  the  operation  is  made  under  any  other  conditions  tlian  those 
med,  it  can  be  justified  upon  no  other  grounds  than  the  urgent  de- 
e  of  the  patient  to  avail  herself  of  an  extreme  and  almost  hopeleas 
emative ;  or  upon  her  desire  to  be  rid,  temporarily,  of  a  loathsome 
1  painful  external  malady,  with  the  hope,  moreover,  that  it  may 
wge  the  theatre  of  its  action,  and  that  its  progress  elsewhere  may 
)ve  fatal  before  a  sufticient  period  has  elapsed  for  its  external  mani- 
tation  at  the  original  seat. 

?*ungu8  HsBinatodes,  Eneephaloid  and  CoUoid  of  the  breast  are 
3  frequent  than  hard  cancer,  and  I  have  seen  these  forms  occur  at 
leriod  of  life  much  earlier  than  is  usual  for  the  latter.  Their  prog- 
3  is  usually  much  more  rapid,  and  the  hope  of  a  cure  from  surgical 
erference  is  less.  In  the  few  cases  of  either  of  the  two  first  men- 
ued  in  which  I  have  ventured  to  operate,  the  wounds  have  never 
eed,  or  the  disease  has  returned  speedily  in  the  cicatrix.  Velpeau 
rards  the  colloid  as  less  malignant  than  scin-hus. 
Itfelanosis  is  a  still  more  rare  form  of  mainmary  cancer ;  and  the 
ults  of  operations  for  its  relief  are  equally  as  unsatisfactory  as  in 
^es  of  eneephaloid. 

Enlargement  of  ahsorhent  glands  in  the  vicinity  of  the  breast— oc- 
rring  at  all  periods  of  life — may  easily  be  distinguished  from  cancer 
1  other  afiPections  of  the  mammae  by  the  characteristic  signs  of  these 
>wth8,  as  they  are  presented  in  the  cervical  region  and  elsewhere  in 
)  body.  They  are  seen  most  often  near  the  axiUary  margin  of  the 
Old. 
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Amputation  of  the  Oancexoiu  Breast. 


The  patient  reclining  upon  the  back,  the  arm  corresponding  to  ber 
afiFected  side  is  held  by  an  assistant  at  a  right  angle  with  the  body,  so  ae 
to  rbnder  tense  the  pectoral  muscles.  Whenever  the  form  of  the 
tumor  or  the  condition  of  the  integument  will  permit,  the  form  of 
the  incisions  should  be  elliptical,  and  one  extremity  of  the  ellipse 
should  point  toward  the  axilla.  However  small  tlie  tumor  may  be, 
the  whole  gland  must  be  removed,  including  the  nipple,  and  all  of  the 
integument  which  appears  in  the  slightest  degree  involved.  Li  tht 
progress  of  the  dissection,  also,  tlie  knife  must  be  kept  well  outside  oi 
all  suspected  tissues.  After  removal,  the  surface  of  the  wound  must 
be  carefully  examined,  and  especially  the  pectoral  fascia  and  muscles. 
If  axillary  glands  are  enlarged,  they  must  be  removed  also,  either  by 
an  extension  of  the  incision  in  this  direction  or  by  new  incisions. 

When,  from  the  size  of  the  tumor,  or  for  other  reasons,  we  anticipate 
much  bleeding  during  the  operation,  the  surgeon  will  find  it  to  his 
advantage  to  encircle  the  chest,  above  and  below  tl\e  tumor,  with  a  strip 
of  adhesive  plaster,  drawn  pretty  tightly ;  or  he  may  employ  for  the 
same  purpose  pieces  of  cotton  bandage,  the  ends  of  which  may  be  in- 
trusted to  an  assistant,  with  instructions  to  draw  firmly  upon  them  until 
the  operation  is  completed  and  the  vessels  secured.  Of  these  two 
methods,  after  a  trial  of  both,  I  prefer  the  use  of  the  adhesive  plaster. 
These  measures  will  not  by  any  means  prevent  haemorrhage  altogether, 
but  they  will  restrain  it  somewhat,  and  the  patient  will  not  be  exposed  to 
the  danger  of  those  excessive  bleedings,  both  from  veins  and  arteries, 
which  sometimes  follow  the  amputation. 

With  regard  to  the  bleeding  in  these  cases,  there  is  much  difference  in 
the  amount,  depending  upon  the  greater  or  less  vascularity  of  the  tumor- 
It  is  desirable,  if  possible,  to  avoid  ligatures  altogether,  so  as  to  insure 
more  speedy  union ;  and  this  we  are  often  able  to  do  when  the  patieT>  ^ 
is  tliin  and  the  tumor  hard  and  dry.     In  other  cases  their  employmei^  ^ 
is  inevitable,  and  especially  in  that  part  of  the  wound  which  is  neares-^^^ — 
the  axilla. 

As  soon   as  the  haemorrhage  has  ceased,  the  edges  of  the  wounc:^^ 
Bhould  be  brought  together  by  adhesive  plaster,  over  which  broad  sheet^^ 
of  lint,  covered  with  simple  cerate,  must  be  placed ;  a  thick  cushion^ 
of  cotton    batting  being  laid  over  the  lint,  and  the  whole  secured  ii 
place  by  a  tight  bandage  encircling  the  chest,  with  occasional  oblique 
turns  across  the  opposite  shoulder.     The  arm  nmst  then  belaid  tigainst 
the  side,  with  the  forearm  across  the  body,  and   maintauied  in  this 
position  by  one  or  two  light  turns  of  the  roller. 

The  important  point  to  he  attained  in  the  dressing  of  the  wound  is> 
imion  by  adhesion ;  since  ex])erienee  has  deinonstmted  that  the  more 
speedily  the  wound  closes,  the  less  will  be  the  chances  of  the  recurrence 
of  the  malady.     We  no  longer  hold  that  the  virus  may  be  eliminated  by 
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^nppnration.     It  was  this  doctrine  of  depurition  which,  in  opposition  to 

tiie  lessons  of  experience,  so  long  sustained  the  reputation  of  escharotics ; 

but  whatever  depnrative  power  there  may  be  in  the  act  of  suppuration, 

in  its  relation  to  certain  other  maladies,  there  can  be  no  question  thai 

it  possesses  no  such  influence  over  any  of  the  various  forms  of  cancer. 

To  secure  such  prompt  adhesion,  we  seek  to  retain  sufficient  healthy 
integument  to  cover  the  wound ;  we  avoid  ligatures  and  sutures,  if  pos- 
sible ;  we  bind  the  flaps  down  firmly,  in  order  that  no  blood  may  escape, 
and  cause  them  to  separate  from  the  underlying  tissues,  and  we  put  the 
pectoral  muscles  at  i*est  by  making  fast  the  arm  against  the  side  of  the 
body.  If  cotton  batting  is  not  employed,  the  thoracic  roller  could  not 
be  applied  sufiiciently  tight  to  prevent  hsemorrhage,  without,  at  the 
same  time,  causing  pain  and  endangering  the  vitality  of  the  flaps.  At 
the  expiration  of  twelve,  or  at  the  most  of  twenty-four  hours,  the 
bandage  should  be  thoroughly  loosened,  or  removed. 

The  second  dressing  should  be  made  as  early  as  the  third  or  fourth 
day ;  and  thereafter,  or  as  soon  as  suppuration  commences — ft)r  this  can- 
not, in  most  cases,  be  wholly  avoided — the  wound  should  be  cleaned 
and  dressed  twice  daily.  The  omission  to  cleanse  the  wound  often,  es- 
pecially if  it  remains  opeh  in  the  axillary  space,  allows  the  acrid  secre- 
tions to  rest  upon  and  excoriate  the  delicate  and  inflamed  tissues,  and 
greatly  retards  the  cicatrization. 

Monteggia  recommended,  after  the  removal  of  a  cancerous  breast, 
that  a  large  issue  be  established  in  the  arm  of  the  corresponding  side. 

Mrs. ,  for  many  years  imder  my  observation  and  charge,  and 

who  has  since  died  insane,  wore  for  ten  or  more  years  prior  to  her  death 
a  seton  in  her  side,  below  the  false  ribs,  in  order,  as  she  stated,  to  pre- 
vent the  return  of  a  cancer  of  the  breast  which  had  been  removed  from 
the  corresponding  side.  Whenever  the  seton  was  withdrawn  the  cicatrix 
became  tender  and  painful,  and  when  re-inserted,  the  tissues  returned  to 
their  normal  condition.     She  died  without  any  return  of  the  cancer. 


CHAPTER  XIY. 

ABDOMINAL    HERNIA. 
Section  1. — General  Kemabks. 

Definition  and  ClaBsification. 

A  HERNIA  is  tlie  protrusion  of  any  viscus  from  its  natural  cavity.    Of 
abdominal  hernia  there  are  several  varieties  named : — First,  with  refer 
6006  to  the  situation  in  which  they  may  occur,  or  from  the  natural  o? 
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artificial  openinge  through  which  the  viscera  may  have  escaped,  as  foV 
lows — diaphragmatic,  epigastric,  umbilical,  direct  and  oblique  iogoiDal 
inguino-scrotal,   labial,  femoral,  obturator,  perineal,  pudendal,  Tigi- 
nal,  rectal,  and  ischiatic.    There  is  no  point,  however,  of  the  Mm- 
inal  parietes,  not  enclosed  by  bone,  through  which  a  hernial  protroflioF 
may  not  take  place ;  and  when  occurring  at  other  points  than  thou 
above  specifically  named,  they  are  termed  ventral.    Second,  with  refe 
ence  to  the  nature  of  the  contents ;  namely,  enterocele  when  the  Hie 
contains  intestine;  epiplocele,  when  it  contains  epiplodn  (omentom); 
or  entero-epiplocele,  when  it  contains  both  intestine  and  omentum ;  cjb- 
tocele,  containing  the  bladder ;  hsepatocele,  the  liver ;  gastrocele,  the 
stomach ;  and  ovarian.     There  is  no  portion  of  the  viscera  of  the  ab- 
domen which  has  not,  at  one  time  or  another,  been  found  in  a  hemisl 
sac,  except  the  pancreas.    In  a  large  majority  of  cases,  however,  he^ 
niae  contain  either  a  portion  of  the  small  intestines  or  the  omentam,  or 
botL    Third,  with  reference  to  the  condition  of  the  contents ;  namely, 
reducible,  irreducible  and  strangulated.  Fourth,  hemiss  are  divided,  also^ 
into  congenital  and  non-congenital. 

Qeneral  Anatomy  of  Abdominal  BarniM, 

Nearly  all  abdominal  hemiee  have  these  features  in  common:— The 
visceral  protrusion  is  covered  by  integument,  a  certain  number  of  fta- 
cifiB,  and  a  process  of  the  peritonfleum.  The  exceptions  are  found  in  thoee 
cases  in  which  the  viscera  have  escaped  through  the  track  of  a  wound, 
or  through  the  diaphragm ;  or  in  which  a  visciis  is  protnided  having 
no  complete  peritoneal  covering;  and  in  some  examples  of  congenital 
umbilical  hemise. 

The  "sac,"  in  all  typical  cases,  consists  of  a  prolongation  of  that 
portion  of  the  peritona3am  which  lines  the  walls  of  the  abdomen ;  and 
which  exists  either  as  a  congenital  and  normal  arrangement  of  the  parts, 
or  as  the  result  of  the  pressure  of  the  viscera  against  the  parietal  peri- 
tonaeum at  points  where  the  abdominal  walls  are  weakest.  The  "neck'' 
of  the  sac  is  that  narrow  or  constricted  portion  which  occupies  the  aper- 
ture of  escape;  and  the  point  where  it  debouches  into  the  cavity  of  the 
belly  is  called  the  "mouth."  The  remainder  of  the  sac,  constituting 
usuaUy  the  largest  and  most  expanded  portion,  is  called  the  "  body,"  the 
lower  or  outermost  portion  of  which  is  named  the  "  fimdus." 

When  the  sac  fii-st  escapes  from  the  cavity  of  the  belly  it  may  be  easily 
replaced ;  but  eventually  it  contracts  adhesions  to  the  structures  with 
which  it  has  been  brought  into  contact,  and  its  replacement  becomes 
difficult  or  impossible.  Meanwhile  it  may  increase  in  size  by  the  evo- 
lution and  escape  of  additional  peritonseum,  or  by  distention  of  its  walls. 
In  certain  cases,  and  especially  in  oblique  inguinal  hernifle,  the  neck  is 
much  elongated,  and  suffers  constriction  by  a  gradual  thickening  and 
contraction  of  this  naturally  thin  and  delicate  membrane ;  and  this  ;nay 
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^lappen  either  through  the  entire  length  of  the  ne<:k,  or  at  me  or  more 
fKnnts.  SometimcB  the  uoDBtricted  portion  is  displaced  downwards, 
Uid  &  new  cervical  stricture  is  formed  at  the  point  which  the  first  ori- 
ginallj'  occupied. 

Stricture  of  the  neck  of  the  sac  can  only  be  found  in  old  hemiie,  and 
it  is  not  always  present  in  these.  Oi-dinarilj  the  stricture  is  composed 
of  those  tendinons,  fibrous,  or  museular  stmctures  which  embrace  the  . 
neck,  which  may  be  either  In  a  normal  condition,  or  they  may  ha\'e  suf- 
fered condensation  and  contraction  in  consequence  of  infiammation; 
»nd  the  release  of  the  imprisoned  viscus  is  effected  by  simply  enlarging, 
by  incision,  the  parietal  aperture.  It  is  apparent,  howevei*,  that  in 
the  case  of  old  hemioe  the  enlargement  of  the  parietal  aperture  will  not 
always  release  the  incarcerated  viscus ;  and  that,  as  peritoneal  strictures 
ue  sometimes  fonud  displaced  downwards  in  the  course  of  the  canal, 
10  also  they  may  be  thrust  upwards  by  taxis,  especially  after  incision 
of  the  parietal  aperture ;  and  experience  has  demonstrated  that  these 
Complications  do  sometimes  actually  happen. 

Reducible  Hernia.  Bjm.,  Hernia  Repouendl  Patletu,  R.  O. 
A  hernia  is  said  to  be  reducible  when  it  can  be  i-etumed  within  its 
natural  carity  ;  but  in  speaking  of  abdominal  beniia  as  reducible  il  ia 
n«Ter  intended  to  imply  that  the  sac  can  be  returned,  although  this  ia 
possible  in  some  very  recent  cases.  A  hernia  is  reducible  when  it«  con- 
tents, whether  int^'stine,  omentum,  or  other  viscera,  can  be  made  to 
retire  from  the  sac  into  the  cavity  of  the  belly. 

Tlie  existence  of  a  hernia  is  recognized  by  its  situation,  by  the  sen- 
ntiou  it  imparts  to  the  finger,  by  its  histor)-,  and  by  the  posaibilitj"  of 
its  reduction.  The  diagnosis  is  also  confirmed  in  some  cases  by  certain 
U^ative  signs,  or  by  exclusion. 

Ilerniffi  are  most  commonly  found  in  the  situation  of  natural  openings. 
Or  at  points  where  the  abdominal  coverings  are  the  weakest,  as  at  the 
in^inal  and  femoral  rings,  at  the  umbilicna,  etc.  To  the  finger  tliey 
impart  sensations  difl'ering  considerably,  according  to  the  character  of 
their  contents,  their  depth,  and  the  nature  of  their  coverings;  but  in 
general  they  form  smooth  and  roimd  elevations,  the  projection  of  which 
is  increased  by  coughing, fetrainiug,  standing  or  lifting;  which  may  l>e 
reduced  by  pressure,  or  retire  spontaneously,  when  the  patient  assumes 
the  recnnibent  posture,  and  which  are  accompanied  with  but  little  i>ain 
or  tenderness.  If  occurring  suddenly,  while  making  a  violent  effort,  the 
•object  himself  becomes  at  once  conscious  of  a  yielding  of  the  tissues, 
or  of  the  escape  of  the  hernia,  and  declares  tliat  he  has  a  "rupture." 
When  the  sac  contains  intestine  the  tumor  has  an  elastic  feel,  is 
resonant  on  percoseion,  and  ictires  with  a  gurgling  sound.  AVhen  it 
contains  omentum,  it  has  a  more  solid,  doughy  feel.  Enteroepiphvele 
b  moet  common  in  the  inguinal  region,  and  the  intestine  generally 
occiipiea  a  position  in  front  of  the  omentum. 
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Q«aeral  Treatment  of  Hernia. 

The  objects  sought  to  be  attained  by  treatment  are  either  tm 
porary  retention  and  support  of  the  liemia,  or  a  penuanent  cure. 

The  temporary  retention  and  support  of  heniia  is  accomplidied  bj 
bandages  and  trusses.  A  few  cases  of  hernia,  such  as  those  examples  d 
congenital  deficiency  or  weakness  of  large  portions  of  the  muscuki 
parietes,  with  which  we  occasionally  meet,  and  certain  easily-retaiuod 
congenital,  inguinal,  and  umbilical  herniai,  demand  only  well-applied 
bandages,  or  abdominal  stays,  with  or  without  pads  ;  but  mf«t  berniff 
require  for  their  support  carefully-constructed  mechanical  appliances 
called  trusses. 

Trusses  have  furnished  a  most  fruitful  field  of  invention.  The  con- 
trivances, with  their  infinite  modifications,  may  be  enumerated  by 
thousands  ;  and  one  finds  it  difficult  to  conceive  how  tlie  few  elcmentaij 
principles  which  govern  the  construction  and  application  of  trusei 
could  be  worked  out  into  so  many  changes  and  combinations  of  appara- 
tus. The  truth  is,  that  the  varieties  of  apparatus  are  very  much  lea 
numerous  than  the  names  which  have  been  applied  to  them  ;  nearly  all 
of  them  appear  again  and  again  in  difi^erent  periods  of  the  hisXor] 
of  surgerj',  under  new  titles,  which  titles  are  usually  the  names  oi  \h 
supposed  or  pretended  inventors.  Thus  we  have  in  our  day  and  in  on: 
own  country,  Ilood's,  Chase's,  White's,  Thompson's,  Hull's,  Mareh'a, 
Knight's,  Culver's,  Stagner's,  Goulding's,  Hubbard's,  and  a  hundml 
other  trusses,  every  one  of  which  is  probably  patented,  in  vioktiDii 
of  those  sound  principles  of  humanity  and  morality  which  medicine 
and  surgery  have  always  inculcated  and  generally  practised ;  and  in 
spite,  also,  of  the  fact  that  scarcely  any  of  them  involve  an  original 
principle  upon  which  a  patent  could  be  justly  claimed. 

Many  of  these  trusses  are  excellent  and  ingenious  mechanical  con- 
trivances; indeed  I  will  not  say  that  they  are  not  all  useful;  but  it 
had  better  be  undei-stood  that  none  of  them  equal  tlieir  pretensions, 
and  that  good  surgery  requires  tliat  each  case  of  reducible  henuasyi 
be  examined  and  carefully  studied  by  itself,  and  a  truss  selected  with 
a  View  only  to  its  peculiar  fitness  for  the  case  in  hand. 

Hemiae  which  have  ]!assed  tLixjugh  long,  oblique,  and  superficial  ca- 
nals, like  the  oblicjue  inguinal  hemia3  of  the  adult,  are  of  all  nicel 
easily  managed ;  since  by  an  ovoid,  elliptical,  or  cylindrical  pad  pressure 
may  be  made  uj)on  the  whole  length  of  the  elongated  neck  of  tlie  bac, 
and  the  descent  of  the  viscera  may  most  effectually  be  prevented. 
This  is  the  principle  uj)on  which  the  Chase's  truss,  sometimes  known  as 
the  ''  American  "  truss,  is  undei-stood  to  operate.  And  if  the  hernia 
can  be  prevented  from  descending  during  several  months  or  vcart, » 
radical  cure  is  very  often  effected  ;  not,  as  some  foreign  surgeons  have 
understood  us  to  say,  by  causing   inflammation   and  adhesiou  of  till 


GENERAL  TREATMENT  OF  HERNIA. 


717 


il,  but  by  the  gradual  contraction,  closure,  and  obliteration  which 
lit  from  its  disuse. 

nibilical,  many  direct   inguinal,  and   some   old    oblique   inguinal 
liie  of  large  size  require  tliat  the  j)ad  shall  rest  directly  upon,  or 
it  actually  press  into  and  occupy  the  external  opening,  even  at 
risk  of  enlarging  the   oritii'e.      Consequently  these   hemice   are 
•e  difficult  to  retain  by  mechanical  appliances,  and  trusses  seldom 
miplish    radical    cures.       For    umbilical    hernia3    we    employ    a 
ular  pad   sui»ported  by  a  broad  brim,  in  form   somewhat  like  a 
iker's  hat.     This  may  be  made  of  metal,  gutta-percha,  or  of  any 
:erial  which  has  the  requisite   firmness.     The  crown  or  nipple-like 
jection  being  made  to  fit  accurately  into  the  aperture,  tlje  rim  rests 
m  the  walls  of  the  abdomen,  where  it  is  retamed  by  broad  adhesive 
ips  or  bandages. 

euioral  heniite  present  still  additional  difficulties.  That  jx)rtion 
he  canal  which  lies  underneath  Poupart's  ligament  and  the  fascia  lata 
•eyond  the  reach  of  pressure  made  by  a  pad ;  at  least  it  is  proper 
ay  that  no  pressure  can  be  adequate  to  the  complete  retention  of 
hernia,  without  at  the  same  time  making  injurious  pressure  upon 
)rbents  which  enter  at  this  point,  and  upon  the  femoral  vein,  if  not 
\i  the  femoral  artery.  The  numerous  glands  situated  in  this  region, 
the  delicacy  of  the  tegumentary  tissue,  render  the  groin  intoler- 
3f  continued  and  severe  pressure.  Added  to  all  these  embarrassments, 
e  remains,  chief  of  all,  the  motion  of  the  limb  in  w^alking,  which 
Is  constantly  to  displace  or  to  render  the  pressure  of  a  truss  unequal, 
rufises  applied  for  inguinal  or  femoral  hernise  should  encircle  the  body 

at  some  point  between  the  tro(rhanter  major  and 
the  crest  of  the  ilium,  and  should  fit  as  accurately 
to  the  form  of  the  body  as  possible,  so  as  to  make 
no  unequal  i)ressure.  In  persons  who  have  large 
gluteal  nmscles  the  truss  will  have  to  be  lifted 
almost  to  the  crest,  or  it  may  be  necessary,  by 
the  intervention  of  a  broad  pad,  to  make  the 
bearing  chiefly  on  the  sacrum.  AVithout  these 
precautions,  the  hernial  pad  is  liable  to  be  con- 
stantly disj)laced  in  walking  and  in  the  various 
other  movements  of  the  body.  A  light,  finn, 
elastic  i>iece  of  steel  is  the  best  material  for  the 
i  l»  j    main   body   or  shaft   of  the  truss.     The  neck 

I  I    1  1    ^l^^'^*"n^^  which  the  shaft  is  attached  to  the  pad 

»         I     t.  J    >!i<nild  be  made  of  firm  but  malleable  iron,  so 

that  the  proi)er  adjustment  may  be  made.  In 
the  case  of  iuiruinal  herniiv.  the  neck  will  be  hi- 
5d  obliquely  downwards,  in  order  that  the  pad  may  reat  above 
part's  ligament;  and  in  fat  i)ersons,  or  in  i)ersons  with  pendulous 
es,  the  face  of  the  pad  should  be  directed  a  little  upwards.      In 
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femoral  hernisB  the  neck  muBt  stand  at  nearly  a  right  angle  with  the 
fihaft. 

The  pad  may  be  made  of  almost  any  firm  material ;  bnt  hard  v d 
not  too  highly  polifihed  wood  is  the  best  Finally,  continuoDspreeBon^ 
or  pressure  which  will  be  continuous  during  both  flexion  and  extennoD 
of  the  body,  always  in  part  effected  by  the  elastic  steel  shaft,  may  be 
rendered  more  complete  by  a  steel  spring  placed  between  the  pad  and 
a  metallic  plate  upon  which  it  may  be  made  to  rest ;  or,  by  the  adjust- 
ment of  a  short  steel  spring  to  the  back  of  the  pad,  one  extremi^  of 
which  is  made  fast  to  the  neck  or  shaft  of  the  instrument. 

It  is  well  to  employ  always  a  perineal  strap,  the  better  to  maiotain 
the  pad  in  position,  but  it  must  not  be  drawn  uncomfortably  tight 
At  first,  and  for  some  time,  a  truss  will  cause  considerable  diseorofortf 
and  it  may  be  removed  at  m'ght,  to  be  reapplied  in  the  morning  before 
rising  from  bed.  The  patient  ought  to  be  reminded,  however,  that 
it  is  no  uncommon  thing  for  a  hernia  to  descend  and  become  straogn* 
lated  during  sleep. 

Radical  Treatment  of  Reduoibla  Hamia. 

By  the  application  of  trusses  which  maintain  for  a  considerablfl 
time  a  thorough  reduction  of  hemisa,  a  permanent  cure  is  occasionally 
effected ;  especially  may  this  happen  in  cases  of  oblique  inguinal  hernia 
If  a  hernia  is  reduced  immediately,  or  very  soon  after  its  occurrence, 
the  sac  itself  will  often  be  found  to  be  replaced,  and  there  are  many 
chances  that  if  a  truss  is  applied  at  once,  and  kept  in  place  steadily, 
the  hernia  will  never  again  descend.  The  same  is  true  of  the  con- 
genital hemiae  of  infants ;  for  although  we  do  not  in  these  cases  retnrn 
the  sac,  a  few  weeks  of  retention  is  often,  indeed  generally,  sufficient 
to  secure  an  obliteration  of  the  canal. 

There  is,  however,  a  large  class  of  old  hemiae  in  which  nothing  can 
be  expected  from  a  truss,  except  to  maintain  their  reduction  while  the 
instrument  is  applied.     There  are,  in  fact,  some  hemiae  which  cannot 
be  kept  in  place,  even  temporarily,  by  apparatus  of  any  kind,  and  \^ 
which  the  patient  is  constantly  exposed  to  the  hazards  of  straiigul^ 
tion,  and  to  the  continual  annoyance  occasioned  by  its  extrusion.    I^ 
these  latter  cases,  especially,  it  is  very  desirable,  if  possible,  tc  get  ri  ^ 
of  the  annoyance  and  danger  by  some  radical  operation. 

Several  methods  have  been  suggested  and  practised  by  s^jgeon^ 
some  of  which  date  from  a  very  early  period,  in  nearly  all  of  which  i  ^ 
has  been  proposed — shaving  previously  reduced  the  hernia — to  obliterated 
the  canal,  by  causing  its  opposing  serous  surfaces  to  adhere.  Witl^ 
this  view  caustics  have  been  applied  to  the  interior,  tincture  of  iodine 
and  other  stimulating  liquids  have  been  injected,  incisions  have  been 
practised,  portions  of  the  sac  have  been  excised,  the  entire  sac  has 
been  detached  and  returned  within  the  ca\dty  of  the  abdomen,  forcible 
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•compression  has  been  employed,  and  some  have  ventured  even  to  apply 
a  lifi^ttiire  around  the  neck  of  the  sac. 

All  of  these  methods  were  long  since  abandoned  as  being  accom- 
panied with  no  inconsiderable  dai^er,  and  as  being  almost  always  com- 
plete failures.  Only  one  of  them  has  been  practised  within  my  recol- 
lection. It  is  now  about  twenty  or  twenty -five  years  since  that,  here  and 
there,  surgeons  were  practising  injections  of  tincture  of  iodine.  The  plan 
of  operation  was  to  introduce  a  sharp-pointed  subcutaneous  syringe  into 
the  peritoneal  canal,  opposite  the  external  abdominal  ring,  in  case  of 
an  inguinal  hernia,  and  throw  in  one  or  two  drops  of  the  tincture. 
Pressure  was  then  applied,  and  the  patient  was  kept  in  bed  one  or  two 
weeks.  During  this  period,  considerable  inflammation  and  swelling 
ensued,  caused  by  the  pre8sure,  and  by  the  presence  of  the  iodine  in 
the  canal  or  in  the  adjacent  areolar  tissue — ^^vhere  I  suspect  it  was 
j^nerally  thrown — and  it  was  found  that,  when  the  patient  left  his  bed, 
the  hernia  did  not  descend.  He  was  then  pronounced  cured  ;  but  he 
was  directed  to  continue  to  wear  his  truss.  It  happened  to  me  to  see 
&  immber  of  these  patients  after  the  lapse  of  from  one  to  seveml  years ; 
ind  in  every  instance  the  hernia  had  returned  to  the  same  condition 
IS  before  the  operation,  and  that,  too,  notwithstanding  they  had  con- 
binned  to  wear  the  truss.  Usually  the  hernia  returned  as  soon  as  the 
inflammatory  eflFusions  had  entirely  disappeared. 

More  lately,  Professor  Wiitzer,  of  Bonn,  and  others,  have  sought  to 
ftccomplish  the  same  purpose  by  invagination  of  the  hernial  sac.  The 
methods  by  which  this  was  accomplished  were  varied  by  the  different 
operators,  but  the  principle  was  in  each  the  same.  By  the  aid  of  a 
bollow  cylinder  of  wood,  the  scrotum  is  thrust  upwards  into  the  in- 
^n'nal  canal ;  a  flexible  gilt  steel  needle,  fixed  in  a  movable  handle,  is 
then  carried  along  the  cylinder  and  thrust  forwards  through  the  in- 
vaginated  scrotum,  the  hernial  sac,  and  the  anterior  wall  of  the  abdo- 
men, and  made  to  protrude  in  f  i*ont.  A  "  concave  wooden  case "  is 
now  laid  upon  the  surface  of  the  integument,  in  such  a  manner  that 
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the  point  of  the  needle  rests  in  a  fenestra  at  one  extremity,  while  the 
>ther  extrwnity  is  made  fast  to  the  outer  end  of  the  cylinder,  and,  by 
means  of  a  screw,  the  two  blocks  are  brought  together,  and  the  inter- 
mediate tissues  compressed.     The  apj)aratus,  thus  adjusted,  is  permitted 
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to  remain  six  or  eight  days,  or  until  moderate  suppuration  is  establ—.^ 
when  it  is  removed,  and  the  cul-de-sac  stuffed  with  lint,  supported  by 
a  bandage.  At  the  end  of  three  or  four  weeks  the  patient  is  per- 
mitted to  leave  his  bed,  but  not  without  a  light  truss,  which  is  tole 
worn  a  few  months. 

This  operation  has  been  received  with  a  good  deal  of  favor ;  but  I 
suspect  it  must  be  subjected  to  the  same  judgment  as  most,  or  all  of 
the  methods  which  have  preceded.  It  would  be  difficult  to  show  why, 
since  the  sac  is  penetrated,  it  should  not  subject  the  patient  to  the  same 
danger  as  was  found  to  attend  the  injection  of  one  or  two  drops  of  the 
tincture  of  iodine,  or  simple  scarifications.  Moreover,  according  to  Dr. 
Weber,  who  was  formerly  clinical  assistant  to  Pi-of.  Wlitzer,  not  one  of 
the  cases  which  came  under  his  observation  was  radically  cured ;  and 
Mr.  Kingdon  has  furnished  Mr.  Birkett  with  notes  of  sixteen  cases 
which  have  applied  to  him  for  relief  after  this  operation  had  been 
made,  and  the  hemise  had  returned  as  bad,  or  worse  than  before.* 

Mr.  John  Wood,  of  London,  has  sought  to  improve  upon  this  opera- 
tion of  Wutzei^'s  by  closing  the  external  abdominal  ring  with  a  suture, 
applied  subcutaneously ;  the  suture  passing  through  the  inner  margin  of 
the  conjoined  tendon,  and  both  the  upper  and  lower  tendinous  fasciculi 
which  compose  the  pillars  of  the  ring.  An  incision  is  also  made  through 
the  skin  of  the  scrotum,  and  the  subcutaneous  fascia  is  thrust  up,  some- 
what as  the  scrotum  with  its  integument  was  displaced  in  Wiitzer's  op 
eration,  and  the  invaginated  fascia  is  then  retained  in  the  canal  by  the 
Buture. 

The  operation  is  ingenious ;  but  it  will  probably  meet  the  same  fate 
as  all  the  operations  which  have  already  been  tried  and  condemned.  It 
is  scarcely  pof^sible  that  it  should  be  otherwise,  since,  equally  with  other 
methods,  it  depends  for  its  success  upon  those  temporary  products  of  in- 
lianunation  which  constantly  disappear  on  the  restoration  of  the  tissues 
to  a  condition  of  healtli,  and  which  disappear  all  the  more  ittpidly  where 
they  are  subjected,  as  in  the  present  case,  to  an  unremitting  strain  and 
j")ressure. 

Indeed  it  is  proper  to  say  further  of  these  operations  that,  by  their 
most  earnest  advocates,  they  have  been  considered  applicable  especially 
to  the  smallest,  most  recent,  and  least  troul)lesome  hernige,  and  their  val- 
ue has  been  denied  or  seriously  questioned  in  all  those  large,  ancient,  and 
inveterate  cases,  which  alone  demand  I'esources  beyond  what  the  truss, 
skilfully  applied,  can  supply. 

Irreducible  Hernia.     Syn.,  Hernia  Reponendi  non  Patiens,  R*  O. 

Strangulated  hernise  are  necessarily  irreducible ;  but  technically  only 
those  hernias  are  called  "  irreducible  "  which  are  not  strangulated,  but 
which,  nevertheless,  cannot  be  returned. 

*  Pathology  and  Treatment  of  Hernia,  by  J.  Birkett.    Ildnss^  Surgery,  voL  4,  p.  24ik 
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A  hernia  may  become  irreducible  from  adhesion  of  its  contentB  tc 
he  Bac  This  condition  is  generally  observed  in  old  and  very  laige 
lernise.  I  have  seen  an  umbilical  hernia  thus  incarcerated  which  was 
18  large  as  the  head  of  a  child  at  two  years ;  and  we  meet  'Hth  incar- 
cerated inguinal  hemisB  which  hang  as  low  as  the  knees.  Hemise  im- 
prisoned by  adhesions  cause  much  inconvenience,  and  sometimes  obstruc- 
lioDB  occur,  giving  rise  to  colicky  pains ;  but  they  are  not  very  liable 
to  become  strangulated,  for  the  reason  that,  being  old  and  large  her- 
qIS)  the  apertures  of  escape  are  also  usually  quite  large. 

Treatment. — A  concave  truss,  or  suspensory  bag,  constitute  the  only 
Burgical  expedients  to  which  we  can  with  propriety  resort  in  these  cases. 
We  ought  never  to  think  of  dissecting  the  contents  from  the  sac  in  order 
to  return  them  into  tlie  cavity  of  the  abdomen,  unless  the  hernia  has  be- 
come strangulated,  since  it  is  always  an  operation  of  hazard.  When  a 
liemia  is  irreducible  on  account  of  engorgement  or  accumulation  of 
^sces,  strangulation  is  very  prone  to  ensue ;  and  in  such  cases  careful 
uid  persistent  attempts  must  be  made  to  reduce  it  by  taxis.  Constrio- 
ion  of  the  neck,  not  yet  causing  absolute  strangulation,  constitutes  the 
iTBt  stage  of  this  accident,  and  does  not  demand  consideration  in  this 
Jace. 

Stranipiilatod  Hernia.    8711.,  Hernia  Btrangnlata,  R.  O. 

A  hernia  is  said  to  be  strangulated  when  it.  is  not  only  irredudblei 

at,  in  consequence  of  pressure  and  constriction  at  some  portion  of  its 

3ck,  its  vascular  circulation  is  also  obstructed,  and  the  sac  becomes 

ingested,  inflamed,  and  swollen. 

The  causes  which  lead  to  this  condition  are  not  the  same  in  all  cases. 

[ley  may  be : — ^First,  a  congested  or  inflamed  condition  of  the  structures 

iteide  of  the  neck  of  the  sac ;  or,  to  speak  more  explicitly,  of  the  stmc- 

res  constituting  the  ring,  or  aperture  of  escape.     Second,  a  similar 

»ndition  of   that  portion  of  the  peritoneal  process  which  constitutes 

le  neck  of  the  sac;   and  especially  opposite  the  tendinous  rings. 

bird,  the  sudden  descent  of  an  unusual  amoimt  of  intestine  or  of 

nentnm,  or  of  other  viscera,  when  no  previous  change  has  occurred  in 

le  condition  of  the  neck  or  of  the  tendinous  rings.     Fourth,  permit- 

ng  the  contents  to  remain  an  unusual  length  of  time  in  the  sac,  em- 

loying  violent  and  ill-directed  taxis,  applying  or  retaining  a  truss 

fter  the  viscera  have  escaped;    in  consequence  of  either  of  which 

luses    the  viscera  may  become  congested,  inflamed,  and    swollen. 

'ifth,  the  escape  of  the  viscera  into  the  sac  when  they  are  already  in 

ri  engorged  or  inflamed  condition;   as  for  example  when  the  patient  is 

iflFeringundera  colic,  or  diarrhoea.  Of  these  causes,  the  first  and  second, 

jgarded  by  many  surgical  writers  as  the  most  active,  are,  in  my  opinion^ 

le  least ;  the  fifth  is,  no  doubt,  as  explained  by  Mr.  Bu'kett,  a  frequent 

lose ;  but  of  them  all,  the  third  and  fourth  are  by  far  the  most  com- 

on  and  the  most  eflUcient. 
46 
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The  signs  which  indicate  strangulation  are,  pain  and  tendornfies  of 
the  irreducible  hernia ;  pains  resembling  colic  in  the  neighborhood  oJ 
the  umbilicos;  nausea;  vomiting,  first  of  the  contents  of  the  stomach, but 
finally,  if  the  strangulation  continues,  of  the  contents  of  the  intestinal 
tube ;  and  constipation.  Constipation  is  present,  in  some  d^ree,  in  all 
cases  of  hernia;  even  when  the  sac  contains  only  omentum;  but  not  un- 
frequently,  by  the  aid  of  an  injection,  a  considerable  faecal  evacnatiop 
may  be  obtained  from  the  lower  portion  of  the  intestinal  canal,  and  »• 
pecially  from  the  rectum.  The  same  may  happen  sometimes  without 
the  aid  of  an  injection. 

Qeneral  Treatment  of  Strangulated  Hernia. 

Taxis. — ^The  judicious  employment  of  taxis  constitutes  the  first  and 
most  important  indication  of  treatment.  It  has  proved,  also,  in  the 
hands  of  the  inexperienced,  a  more  frequent  cause  of  death  than  the 
knife ;  and  more  have  died  from  unskilful  taxis,  probably,  than  would 
have  died  if  left  entirely  to  the  resources  of  nature. 

The  mode  of  taxis  must  be  varied  according  to  the  position  and  na- 
ture of  the  hernia ;  but  in  any  case  the  surgeon  must  bear  in  mind  that 
it  is  usually  the  congested  and  inflamed  condition  of  the  protruded  vis- 
cera which  has  rendered  it  irreducible  and  strangulated,  and  that  hei« 
liable,  therefore,  to  increase  this  swelling,  and  exaggerate  the  difficulty 
of  reduction  by  rude  and  nnskilfid  manipulation ;  or  if  it  should  hap- 
pen that  the  \'iscu8  has  not  already  suffered  congestion,  when  the  su^ 
geon  is  appealed  to,  violent  handling  and  thrusting  is  certain  to  give 
rise  to  this  condition.  Surgeons  are  deceived  by  the  fact  that  the  pa- 
tients make  usually  so  little  complaint  while  rude  taxis  is  being  made. 
The  sensibility  is  not  always  proportional  to  the  lesion ;  and  most  pa- 
tients refrain  from  expressing  how  much  they  are  hurt,  because  they  are 
alarmed  for  their  own  safety,  and  anxious  for  our  success  in  the  reduc- 
tion, while  they  have  no  knowledge  or  fear  of  the  consequences  of  vio- 
lence. AVhen,  however,  the  patient  is  rendered  insensible  by  an  anseft- 
thetic,  or  benumbed  by  an  opiate,  the  danger  is  really  the  greatest,  be- 
cause the  sentinel  is  absent,  and  no  warning  can  be  given.  It  is  enough 
here  to  say  that  taxis  ought  always  to  be  moderate,  steady,  and  con- 
tinuous ;  and  that  it  should  be  applied  with  such  aids  as  posture  can  sup- 
ply, and  in  such  directions  as  the  anatomy  of  the  structures  involved 
will  indicate. 

There  are  other  means  to  which  I  attach  only  a  secondary  importance; 
and  yet  which  are  not  to  be  neglected  in  certain  cases  as  auxiliariea 
to  skilful  taxis.  The  application  of  a  bladder  containing  cold  or  iced 
water  to  the  hernial  protrusion  may  be  regarded  as  moderate  and  steady 
taxis,  while,  at  the  same  time,  it  is  capable  in  some  measure  of  diminishing 
the  swelling,  and  of  increasing  the  chance  of  liberation  of  the  impria 
oned  viscera.     To  be  effective  it  must  be  continued  unremittingly  during 
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•evBral  hoiirs.  No  other  foiiiiB  of  local  spplicationB  have  in  my  oxpen- 
e»ce  proved  of  any  value.  Anteatlietics  aeaist  taxia  solely  by  removing 
the  atitagoiiism  uf  the  ahdomiiial  muacles.  and  in  this  t-cgard  their  value 
<»nnot  be  over-estimated.  They  have  no  ai>ecial  iiifluuiitM;,  iii  ray  ojiin- 
w>ii,  over  the  firm  tendinous  openings  tliroiigh  whieli  the  hernia  haa 
escaped  ;  nor  is  it  pi'obable  that  wann  baths,  bleeding,  antimoniale,  or 
*ny  reioediea  of  the  claaa  called  "  relaxants,"  liave  the  po^ver  of  oj>en- 
'iig  the  Btrietured  uanala  by  which  tlie  viscera  are  bound  as  by  hai-d 
I      Meel  rings. 

Posture.— I  shall  hereafter,  in  connection  with  uon -con genital  indirect 
illgnilial  hernia,  sjieuk  of  ''posture "as  a  means  of  releasing  imprisoned 
I  Tisceru,  and  as  especially  applicable  to  hemiffi  occupying  the  lower  part  of 
tbo  abdominal  regions.  There  ia  reason  to  believe,  also,  that  the  intestine 
mav  be  withdrawn  by  the  violent  peristaltic  and  vermiciilar  action  induced 
by  tobacco  aud  other  stimulating  enemata,  and  even  by  tlie  action  of  an 
etnetic.  Certain  examples  recorded  by  myself  in  the  Eellevne  Hospi- 
tal Reports  for  1809  render  these  suppositions  probable ;  but  I  am  not 
willing  to  recoimaend  either  emetics  or  tobacco  injections — the  lat- 
ter of  which  was  at  one  time  nmch  employed — on  account  of  their 
uncertainty,  and  the  immediate  dangers  which  attend  their  use.  Sim- 
ple rest  in  the  horizontal  posture,  and  especially  when  more  com- 
plete quietude  is  secured  by  a  full  dose  of  opium  or  morphine,  had 
sometimes  resulted  in  a  spontaneous  recession  of  the  hernia. 

Herniotomy,  considered  as  the  final  resort  in  all  cases  uf  strangulated 

beruia,cau  oidy  be  discussed  in  connection  with  each  particular  form  of 

theaccident.    Thereare,however,a  few  maxims  relating  to  this  operation 

^^jiich  have  universal  application;  one  of  whicli  merits  especial  prorai- 

^^bwe,  namely,  ihat  more  lives  have  been  lost  Ijy  delay  than  by  too  early 

^^^pnt  to  the  knife.     Nevertheless,  it  is  not  quite  certain  but  that  this 

^lEuini  would  have  been  reversed,  if  delay  did  not  usually  imply  violent 

'      and  prolonged  taxis.     Hecent  herniee  suffer  moi-o  acute  strangulation, 

and  admit  of  less  delay  than  old.     Strangulated  intestine  demands  more 

^eedy  relief  than  strangidatcd  omontum. 

Prognosis  in  Strangulated  Hernia. — Mr.  Hey  states  that  he  lost 
three  patients  out  of  five  upon  whom  he  o]ierated.  It  is  difficult  to  find 
reliable  statistics  upon  this  subject  to-day — I  mean  such  as  the  records  of 
an  hospital  alone  can  furnish ;  but  it  is  my  impression  tliat  the  mor- 
tality remains  about  the  same  as  when  Mr.  Hey  wrote,  now  nearly  one 
hundred  years  ago. 


Sbotion  2. — Special  Forms  of  Hebioa. 

ln#aitiAl  H^mio.    Syu-  Bemia  InfftdnallA,  B.  O* 

E  inguinal  hernia  tliere  are  several  forms  and  varietiea,  differing 
I  cv  lees  in    their  anatomical   relations,  and   ir.  other  important 
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partieiilars : — First,  ingiiiiml  licniia,  in  the  male,  is  <livit)&l  iutu 
congenital  and  non-congenital,  or  acquired.  Of  the  coiigeuital  fom 
there  is  but  one  variety.  Of  tlie  non-congenital  or  acqnired  there  are 
two  well-reeognized  varieties,  namely,  the  indirect  or  obliqtie,  tuid  the 
direct.  There  are  also  certain  rare  and  exceptional  in^inal  herais 
which  do  not  arrange  themselves  strictly  under  either  of  the  above- 
named  varieties,  BUch  as : — Second,  inguinal  hernia  in  the  female,  vliicti 
is  divided,  also,  into  congenital  and  acquired  ;  but  anatomically  it  corre- 
sponds only  t*>  the  oblique  inguinal  hernia  of  the  male,  there  being  no 
examples  of  inguinal  hernia  in  the  female  except  such  as  make  their 
exit  through  the  entire  length  of  the  inguinal  canals. 


OonganiUl  Inguinal  Hamia.     Syu.,  Honia  IngnlnaUa  Inganita,  RXL 

Congenital  Inguinal  Hernia  in  the  Male. — The  term  "  coti- 
genital,"  as  applied  to  this  form  of  hernia,  does  not  imply  that  the 
visceral  protrusion  exists  at  birth  ;  but  only  that  the  peculiar  anatomiod 
condition  exists,  dating  from  and  anterior  to  the  period  of  birth,  which 
favors  ita  occurrence.  In  many  cases  the  viscera  do  not  escape  until 
adult  life,  and  in  nearly  all  cases  the  protrusion  takes  place  subaequent 
to  birth,  usually  within  the  first  few  weeks  or  months. 

The  vaginal  process  of  the  peritouEeum,  extending  from  the  cavity  d 
the  belly  to  the  bottom  of  the  scrotum,  usually  just  before  or  eoon 
after  birth,  clt«es  near  the  head  of  the  epididy- 
mis, so  that  it  becomes  divided  into  two  ^''  *"■ 
cavities,  one  lying  along  tlie  whole  length  of 
tliefi"ont  of  the  cord,  called  the  tunica  vaginalis 
propria  funiculi,  and  the  other,  expanded  and 
embracing  the  testicle,  called  the  tunica 
vaginalis  proi>ria  testis.  At  the  same  time,  per- 
haps— for  the  date  of  these  events  varies 
somewhat  in  different  cases — the  upper  canal 
begins  to  close  from  the  internal  ring  down- 
wai'ds  ;  or  it  may  become  especially  constricted 
near  its  middle,  and  the  closure  proceed  in 
ojiposite  directions,  so  that  by  the  twentieth  or  *^ 
tliirtieth  day  afler  birth,  according  to  Paletta, 
the  entire  canal  is  generally  occluded.  With  some  persons,  however,  the 
canal  remain:;  jmtiilous  during  life,  or  it  closes  imperfectly  in  its  entire 
lengtli,  or  only  at  certain  points  below.  leaving  the  iipper  portions  o]*!!. 
favoring,  therefore,  the  occurrence  of  hernia  so  long  as  this  condition 
remains.  ^V^^eneve^  the  testicle  does  not  descend  until  some  time  after 
birth,  or  this  event  is  delayed  until  late  in  life,  a  funicular  hernia  is  very 
liable  to  occur. 

Symptoms. — Congenital  heniiie  are  most  frequent  in  early  infancy; 
they  occur  in  most  cases  siiddejily,  but  their  descent  may  be  completely 
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vrested  at  any  point  of  the  peritoneal  process,  constituting,  in  some 
cases,  onlj  funicular  hemisa,  and  in  others,  scrotal;  while  acquired 
hemiffi  usually  descend  very  slowly,  but  steadily  and  progressively.  They 
are  generally  composed  of  intestine  alone,  and  when  occurring  in  adult 
life  the  symptoms  of  strangulation  are  usually  more  intense  than  in 
similar  examples  of  acquired  heniia,  because  of  the  more  miyielding 
lature  of  the  stricture ;  in  other  respects  they  do  not  differ  essentially 
Tom  other  inguinal  hemiee.  Congenital  hydrocele  is  often  associated 
vith  a  patulous  condition  of  the  peritoneal  process,  and  may  be  accom- 
panied with  a  hernia.  It  will  be  difficult  to  determine  the  presence  of  this 
x>mplication,  but  fortunately  an  error  in  this  regard  is  practically  of  no 
x>nflequence,  since  the  treatment  must  be  directed  only  to  the  hernia. 
[  have  often,  however,  met  with  cases  of  congenital  hydrocele  uncompli- 
mted  with  hernia,  which  have  been  supposed  to  be  hernia  alone.  Such 
m  error  is  scarcely  excusable. 

Treatment. — It  is  exceedingly  important  that  congenital  inguinal 
liemia  should  be  reduced  promptly  and  maintained  in  position ;  since 
this  is  the  period  during  which  the  normal  physiological  contraction  is 
taking  place  in  tlie  canal,  and  any  considerable  delay  may  render  its 
(X)ntraction  and  obliteration  impossible,  or  at  least  very  improbable. 
In  a  few  cases  a  carefully-adjusted  pad  and  bandage  will  answer  the 
purpose,  but  more  often  it  will  be  necessary  to  apply  a  truss. 

Strangidated  Congenital  Inguinal  Hernia  in  the  Male. — The 
same  means  should  be  employed  for  the  reduction  of  these  hernisB  as 
liave  been  already  declared  to  be  suitable  in  the  management  of  other 
strangulated  hemise,  namely,  taxis,  anaesthetics,  opiates,  and  cold  or  ice- 
trater  applications  ;  but  it  is  in  these  cases,  especially  when  occurring 
!n  infants,  that  taxis  may  be  aided  by  posture.  The  child,  placed  under 
he  influence  of  an  amesthetic,  should  be  held  a  few  seconds  suspended 
)y  the  feet,  as  was  done  successfully  in  a  case  reported  by  my  late  col- 
eague,  Dr.  George  T.  Elliot,  Jr.  In  this  position  the  intestine  is  with- 
li-awn  from  the  sac  by  the  weight  of  the  abdominal  viscera  dragging  in 
he  opposite  direction.  I  have  succeeded,  in  infants,  by  placing  the  body 
upon  an  inclined  plane,  with  the  hips  higher  than  the  shoulders.  We 
3ncounter  one  difficulty  with  children,  also,  which  we  do  not  with 
adults,  namely,  the  antagonism  of  the  abdominal  muscles  occasioned  by 
crying.  For  this  reason  I  have  promptly  succeeded  by  taxis  when  the 
little  patient  was  asleep,  or  under  the  influence  of  a  narcotic.  AnsBS- 
thetics,  in  tliit^  regard  also,  give  us  invaluable  aid.  When  the  measures 
recommended  are  faitlif  uUy  tried,  the  strangulation  is  almost  invariably 
f  vercome  without  resort  to  an  o])eration. 

But  when  strangulation  of  a  congenital  hernia  occurs  in  adult  life  the 
reduction  is  much  more  difficult,  because  the  narrow  or  strictured  por- 
tions of  the  canal  are  more  unyielding.  Especially  is  this  apt  to  be  the 
ease  when  the  visceral  pi-otrusion,  having  existed  for  some  years  in  the 
upper  portion  of  the  canal,  has  suddenly  extended  to  the  lower  portioii. 
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In  the  "lielleviit!  and  Charity  Hospital  Keports"  for  1870,"  are  two 
examples  %vhi<;h  illustrate  this  observation.  Tliis  report  also  contabt 
an  exaiiii»leof  c-oiigciiital  hernia,  aituoiiiiwiiied  witli  a  jieeuliariiiatfonM- 
tion.  A  German  lail,  a't,  IS,  was  admitted  to  Uellevue  Hoepital,  in 
whiiin  neither  of  the  testes  liad  ever  descended,  but  from  the  time  he 
was  tluit:  jeai-a  old  an  ()l)lon}^  swelling  hatl  been  oltser\'ed  in  the  usual 
situation  of  the  right  in{;uinal  canal.  Three  days  before  admisBion,  the 
Bwelliuj^  had  suddenly  increased  in  size,  and  the  signs  of  a  strangulated 
heniia  were  immediately  j^i-e^iiited.  Kepeafed  attempts  were  made  to 
accompliirili  rednction,  and  on  tiie  fourth  day  he  was  bronght  into  one 
of  my  wards,  exceedingly  pnwtratetl,  and  in  a  condition  to  warrant  verr 
little  hope  that  an  oi>eration  would  save  his  life.  I  operated,  howerer, 
at  <ince,  and  on  ex^wsing  and  opening  the  sac,  it  was  found  that  there 
existed  a  remarkable  malformation,  which  was,  tio  doubt,  congenitiL 
Tlic  external  alidominal  ring  was  two  and  a  half  intdies  in  its  longest 
diameter,  while  the  intcniai  ring  was  removed  several  inches  npwanls 
and  outwai-ds.  The  intermediate  space  was  veiy  wide,  and  was  occupied 
by  the  testicle  and  a  coil  of  intestine.  The  strictui-e  was  found  at  the 
iutenial  ring,  which,  owing  to  tlie  gi-eat  depth  of  the  canal,  it  was  ex- 
ceedingly difficult  to  reacli.  It  was,  however,  divided,  and  the  patieid 
made  a  rapid  recovery. 

It  is  quite  pniliable  that  Uie  above  ease  belongs  to  the  class  described 
as  ■'  pi-olohgations  of  the  vaginal  pi-ocess  within  the  alxlotninal  walla;"* 
also  as  "intiii-parietal."  '•  internuiscular,"  or  "inteivtltial,"  in  nliich 
examples  the  iK'ritoneal  pi-occiw  hiLs  been  found  extending  laterally  in 
almost  every  directi()n,  generally  beneath,  but  at  other  times  iuteniie- 
diate  or  anterior  t^i  the  nniscuhir  and  tendinous  walls  of  tlie  abdomen. 


Encysted  Heraia  of  the  Tunica  Vaginalis. 

If,  in  conweipience  of  Ihe  closure  ui  the  poritonoal  pm 
the  external  alxloniinal  ring.  <>r  at  any  piint  of 
its  middle  course,  the  alidominal  viscera  canmit 
descend  tlmiugh  ihc  M'liole  couive  of  the  canal, 
they  may  be  diverted  and  form  a  lateral  pi.nch 
or  diverticulum,  iiucl  they  may  then  contimic 
their  d.s,vnt  into  the  si-rotuin  outside  of  the 
tunica  vaginalis  ])rcipnii  funiculi.  The  hernial 
sac  thus  situated  pivsents  no  features  by  which 
it  can  be  dislingnished  from  the  onliuary  con- 
genital or  ac<|uired  heniia :  it  is  nevertheless 
important  to  undei'stand  that,  such  an  anatomi- 
cal ari-augoment  may  exist,  and  that,  in  case  of 
an  ojiersition,  the  cavity  of  the  tunica  vaginalis 


Examploit. 
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^ould  probably  be  first  exposed,  and  that  the  true  hernial  sac  would 
1>e  found  lying  outside  of  it,  and  in  most  cases  posterior.  No  rules  can 
be  given  as  to  the  manner  in  which  the  stricture  must  be  divided,  since 
the  point  at  which  the  stricture  may  occur  is  not  unif<jrm. 

OongeniUd  Inguinal  Hernia  in  the  Female. 

A  peritoneal  process  accompanies  the  round  ligament  in  the  female 
which  is  precisely  analogous  to  the  peritoneal  pi*ocess  accompanying 
the  cord  in  the  male.  This  process  is  known  among  anatomists  as  the 
^  canal  of  Nuck."  It  is  generally  obliterated  in  the  adult,  but  occasion- 
ally remains  open  during  life.  Through  this  canal  a  congenital  ingiiinal 
hernia  may  occur  in  the  female.  Indeed  it  seems  quite  probable  that 
a  lai^  proportion  of  the  inguinal  hemise  occurring  in  the  female  take 
this  course.  They  may  contain  intestine,  omentum,  the  Fallopian  tube, 
or  an  ovary.  I  have  myself  seen  one  example  of  congenital  ovarian 
inguinal  hernia.'  These  hemifla  are  not  usually  large,  but  they  occasion- 
ally descend  into  the  labium,  or  as  low  as  the  fourchette,  and  in  rare 
examples  very  much  lower.  WLen  the  hernia  occupies  the  labium  it  is 
liable  to  be  confounded  with  a  pudendal  hernia,  but  the  direction  which 
it  takes  on  retiring  will  determine  its  character  in  this  regard.  It  has 
8(»netime8,  also,  been  mistaken  for  an  encysted  tumor  of  the  labium. 

AssiBted  by  my  friend,  Dr.  Terry,  of  this  city,  I  have  collected  twelve 
examples  of  ovarian  hernia  occurring  in  this  region,'  most  of  which 
were  operated  upon  before  a  satisfactory  diagnosis  was  made.  In  my 
own  case  the  hernia  was  caused  by  the  fall  of  a  heavy  weight  upon  the 
belly  when  the  patient  was  an  infant,  the  ovary  appearing  soon  after 
at  the  external  ring  as  a  small  movable  tumor  of  the  size  and  form  of  a 
large  bean.  This  tumor  never  disappeared,  but  sometimes,  when  play- 
ing, another  and  distinct  swelling  would  present  itself  beside  the  first, 
which  could  be  easily  made  to  retire  within  the  cavity  of  the  abdomen. 
This  was  probably  intestinal.  She  began  to  menstruate  when  thirteen 
years  old,  and  from  this  period  the  original  tumor  became  painful  and 
swollen  at  each  menstruation,  until  finally  it  suppurated  and  was  opened. 
Five  years  later  the  tumor  had  re-formed,  and  I  opened  it  again,  from 
which  time  my  knowledge  of  this  interesting  case  ceases. 

Mr.  Pott  removed  both  ovaries  by  ligatures,  in  a  woman  twenty-three 
years  of  age,  evidently  from  misapprehension  of  the  nature  of  the  tumors, 
with  the  result  that  she  became  more  muscular,  menstruation  ceased, 
and  her  breasts  disappeared. 

Dr.  J.  C.  Nott,  of  this  city,  met  with  an  ovarian  hernia  at  the  inguinal 
ring  in  a  lady  sixty  yeai^s  of  age,  which,  being  strangulated,  he  was  able 
finally  to  reduce  by  taxis.     The  diagnosis  was  much  aided  in  this  case 


>  BeUetus  JIosp.  Reports,  1870,  p.  159. 
»  Ibid.,  p.  169. 
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the  relation  of  the  internal  epigastric  artery  to  the  internal  ring  remaini 
fche  Bame  as  at  birth ;  it  still  lies  close  to  its  inner  margin,  and  as  the  inter* 
Dal  ring  constitutes  the  entrance  or  "  mouth  "  of  the  oblique  inguinal 
hernia,  the  artery  is  constantly  upon  the  inner  side  of  the  hernia.  It  is 
eqaally  so  in  the  congenital  and  in  the  acquired  hernia,  for  the  reason 
that  both  traverse  the  inguinal  canal.  In  very  rare  and  exceptional  cases 
the  internal  epigastric  has  arisen  from  the  obturator,  when,  in  order  to 
reach  its  destination,  it  has  crossed  the  internal  ring  near  its  upper  bor- 
der. 

The  peritoneal  sac,  thrust  forwards  by  the  pressure  of  the  viscera,  enters 
the  internal  ring  in  front  of  the  cord,  and  in  its  course  becomes  invest- 
ed with  the  various  structures  which  oppose  its  progress ;  namely,  the 
^fascia  propria," or  "  internal  spermatic  fascia,"  composed  of  the  fascia 
transversalis  and  the  loose  areolar  tissue  interposed  between  the  fascia 
tran8vei*8alis  and  the  peritonaeum — to  which  latter  subperitoneal  tissue 
Velpeau  restricted  the  term  "fascia  propria ; "  the  "fascia  cremasterica," 
composed  of  the  widely  separated  but  often  hypertrophied  fibres  of  the 
cremasteric  muscle  and  the  intermuscular  connective  tissue  ;  the  "  inter- 
columnar  fascia,"  known  also  among  anatomists  as  the  "external 
spermatic  fascia,"  formed  of  tliat  delicate  sheet  of  connective  tissue 
which  unites  the  tendinous  margins  of  the  external  ring,  in  connection 
M^th  a  few  straggling  intercolumnar  tendinous  fibres ;  the  "  fascia  super- 
ficialis,"  which  is  sometimes  divisible  into  several  layers ;  and,  finally, 
the  integument. 

The  internal  ring  becomes  in  time  firm  and  almost  tendinous  in  its 
structure,  and  constitutes,  in  the  large  majority  of  cases,  the  seat  of 
stricture.  The  external  ring,  also,  loses  eventually  its  triangular  form, 
and  is  oval  or  rounded,  and  quite  unyielding,  but  it  is  usually  larger 
than  the  internal  ring,  and  is  therefore  less  often  the  impediment  to  re- 
duction. In  exceptional  cases  the  stricture  occurs  at  some  intermedi- 
ate point ;  or  the  whole  length  of  the  inguinal  canal  may  have  suffered 
constriction. 

Through  tlie  whole  course  of  the  canal  the  hernia  lies  in  front  of  the 
cord.  Exceptions  have,  however,  been  met  with,  in  which  the  hernia 
has  separated  the  components  of  the  cord,  portions  of  it  being  found  in 
front  In  most  cases  the  hernia  descends  no  lower  than  the  top  of  the 
testicle,  and  the  latter  organ  can  be  felt  and  seen  lying  below  and  rather 
behind  the  hernia ;  in  other  cases  the  hernia  reaches  the  base  of  the 
scrotum,  and  the  situation  of  the  testicle  can  only  be  determined  by  a 
careful  digital  examination. 

Diagnosis. — In  most  cases  it  is  not  difficult  to  decide  that  a  patient 
has  an  inguinal  hernia ;  but  it  is  often  impossible  to  say  whether  it  is  di- 
rect or  indirect,  congenital  or  non-congenital.  For  example,  the  canal, 
in  the  case  of  an  old  indirect  inguinal  hernia,  loses  generally  its  oblique 
direction,  the  internal  ring  having  undergone  a  displacement,  or  an 
dongation  in  a  direction  toward  the  medirfn  line,  so  that  the  two  ring! 
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are  now  again,  as  in  infancy,  nearly  oppuette  to  each  other.  It  is  aliemii 
technically  "  obli(iiie,"  but  which  has  become  actually  iieai'ly  Btraigbt. 
In  such  acjise  it  is  only  iK>ssible  Uy  establish  the  differential  diagnosis k- 
tween  the  direct  and  ()l»lic|iic  hernia  by  a  reference  to  its  early  histun-. 
If  it  can  l>e  ascertained  that  it  apjrtjared  first  in  tlie  usual  situation  of  tbe 
internal  ring,  tlie  diagnosis  is  complete,  but  if  no  infonnatiuu  can  k 
obtained  upon  this  point,  diagno- 
sis is  innx«sible.  iNor  can  ivo  iu  '''"■  "^'• 
all  cases  determine  whether  the 
hci'uia  belongs  to  the  class  termed 
congenital.  If  it  is  known  to  have 
existed  early  in  life;  if  the  testicle 
has  only  partially  or  recently  de- 
eceiidod,  or  if  it  is  still  wholly 
concealed  within  tlie  cavity  of  the 
belly ;  if  the  hernia  has  taken 
place  suddenly,  when  the  viscei-a 
were  under  no  very  extraordhiary 
prosflnre.  it  may  be  suspected  to 
be  congenital. 

^Vliile  the  heniia  remains  in  tlie  _  _  „  __ 

inguinal  canal,  constitnting  a  bu- 
bonocele, it  may  be  mistaken  i»r  a  timtinh  not  dfJicendi'd  ;  but  the  pecu- 
liar |iain  caused  by  pressure  njion  the  latter  is  sufficiently  diagnostic.  I 
have  seen  at  Bcllevue  Hiwpital  a  case  of  inflammation  of  the  cafuin— 
flffi/ifi/.cM — in  relation  to  which  a  question  arose  as  to  whether  it  wa.* 
not  a  strangulated  ImlMHiocele.  The  eonstipatitm,  a  condition  whii-li  uwi- 
ally  accompanies  typhlitis,  increased  the  embarrassment ;  but  the  IiiTn"f 
was  too  bi-oad,  and  the  syniptmns  were  too  mild  to  warrant  asiipixfiitimi 
that  it  was  a  fitrangnhited  hernia,  and  the  result  coniinned  this  c-oiivictioii. 
It  is  ]>iissiblc  also  t"  cuiifound  hiKniiiMatioii  of  the  tippemitj'  ii-riiiifi'T- 
mia  witli  Imlmnocele  ;  but  neitlier  tlie  civcum  nor  tlie  a}>)<endi.x  «rc  in 
the  pivcirie  jMisitioii  of  the  internal  ring;  both  being  situated  a  lilllw 
higlicr  and  somewhat  nearer  the  spine  of  the  ilinm, 

Oci-!isionally,  an  abs<'es3  which  has  originated  from  the  liiniliar 
or  iliiii;  region  passes  thmugh  some  portion  of  the  ingninal  ciiriiil; 
or  an  alisarl>ent  gland  may  l)ecome  swollen  and  supimi-ate;  si i  en- 
cysted (miior  is  very  rarely  found  witliiii  the  canal ;  still  more  rareh  " 
hicmatocele;  iinally,  fatty  and  other  tumors  are  occasionally  seen  Ii> 
originate  here.  From  all  these  the  differential  diagnosis  is  in  in"^ 
eiuses  easy. 

When  the  hernia  has  csi^uped  fiv>m  the  external  ring  it  may  be  mn- 
ftjunded  with  h'/ilrucch-  i,ftl<c  t-urd.  I  ha\e  latelyseen  ii  case  in  wlii''' 
the  difficulty  of  diagn.B^is  was  increa^swi  by  the  fatit  that  the  patient  1»J 
been  siiliject  to  a  hernia  fur  many  years,  which  he  was  accustomvl  "' 
reduce  himself,  but  no  one  had  entertained  a  suspiciou  thai  he  luJ  & 
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fciydrcM^ele.  When  he  consulted  me,  a  hydrocele,  which  was  as  large  aa 
A  hen's  egg,  occupied  the  situation  of  the  external  ring.  This  had  been 
ironounced  an  irreducible  hernia.  I  tapped  the  tumor  and  evacuated 
the  serum,  and  a  few  weeks  later  made  a  radical  operation  for  its  cure ; 
and  as  yet  the  hernia  has  not  again  appeared. 

Varicocele  is  sometimes  mistaken  for  scrotal  hernia ;  from  which, 
however,  it  may  be  distingiushed  by  the  peculiar  feel,  and  especially 
by  Sir  Astley  Cooper's  ''  posture  test."  The  patient  lying  upon  his 
back,  the  enlargement,  whether  hernia  or  varicocele,  may  be  made  to 
nearly  or  quite  disappear.  If  now  a  finger  is  thrust  into  the  ring,  and 
the  patient  made  to  stand  erect,  a  varicocele  will  soon  return,  but  a  her- 
nia cannot.  From  a  hydrocele  of  the  tunica  vagitialis  a  scrotal  hernia 
will  be  distinguished  by  the  more  tense  and  elastic  feel  of  the  hydrocele ; 
by  the  fact  that  the  latter  is  usually  pyriform  in  shape,  with  its  largest 
extremity  directed  downwards ;  it  camiot  be  made  to  retire ;  and, 
if  its  history  is  obtained,  it  will  be  ascertained  that  the  enlargement 
commenced  below,  while  in  hernia  it  invariably  commences  from  above. 
Hydrocele  of  the  scrotum  and  hydrocele  of  the  cord  may  coexist 
with  hernia. 

Treatment. — Reducible  indirect  inguinal  hemiae  are,  in  most  cases, 
easily  retained  in  place  by  trusses  whose  pads  are  elliptical  in  fonn, 
and  which  are  made  to  cover  a  large  portion  of  the  inguinal  canal.  (See 
general  remarks  on  treatment  of  reducible  hernia.)  In  order  to  make 
taxis  when  this  hernia  is  strangulated,  tlie  patient  must  be  laid  upon 
his  back,  with  the  thighs  flexed  upon  the  abdomen  and  adducted.  The 
direction  of  the  taxis  should  be  at  first  backwards,  and,  subsequently,  up- 
wards, outwards,  and  ba(jkward8 ;  and  the  surgeon  must  take  care  to  fol- 
low the  hernia  until  it  has  entii*ely  disappeared  beyond  the  internal  ring. 

In  this,  as  in  all  other  forms  of  inguinal  hernia,  advantage  may  often 
be  derived  from  "  posture,"  as  described  when  speaking  of  infantile 
congenital  hernia,  namely,  by  elevation  of  the  lower  portion  of  the 
tnuik,  so  as  to  cause  the  hernia  to  be  withdi'awn  by  the  weight  and 
traction  of  the  abdominal  viscera;  but  instead  of  lifting  the  adult  pa- 
tient by  the  feet,  as  recommended  in  the  case  of  children,  it  is  my  prac- 
tice to  place  the  lower  f(X)t-po9ts  of  the  bedstead  upon  a  tabic,  which 
leaves  the  patient  upon  an  inclined  plane,  with  the  head  directed  down- 
wards. The  effect  of  this  posture  may  be  increased  also,  somewhat,  by 
pressing  the  abdominal  viscera  towards  the  chest.  In  the  Bellevue  Hos- 
pital Reports  already  referred  to  I  have  recorded  three  examples  (Cases 
43,  44,  and  48)  reduced  by  this  method  after  ordinary  taxis  had  failed ; 
and  I  have,  since  the  publication  of  these  reports,  met  with  two  more  in 
tlie  same  hospital.* 

It  is  needless  to  say  that  chloroform  and  opium  have  the  same  valne 
in  these  cases  as  in  other  examples  of  strangulated  hemifle,  for  a  fnU 
aojiflideration  of  which  the  reader  is  referred  to  the  "  general  remarki 
on  the  treatment  of  hernia." 


>  "  Posture  in  Strangulated  Hernia,"  by  the  Author.  The  Hosp.  Oaz.,  Jan.7, 1879. 
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Operation  for  Strangulated  Indirect  Inguinal  Hernia.— Inasmuch 

as  this  form  of  hernia  is  the  most  frequent,  and,  therefore,  in  BomeBeiue 
typical,  I  shall  describe  die  various  steps  of  the  operation  more  in  de- 
tail than  in  any  other  of  the  several  forms.  Indeed,  it  has  seemed 
most  convenient  in  this  connection  to  supplement  the  "  general  remarks' 
by  a  special  application  to  the  variety  now  under  consideration.  Ho^ 
far  the  following  observations  are  applicable  to  other  varieties  of  her 
nia,  the  reader  will  readily  comprehend. 

The  patient,  placed  imder  the  influence  of  an  anaesthetic, — ^the  part* 
having  been  shaven  and  the  bladder  emptied, — is  laid  upon  his  bacl^ 
with  the  thiorhs  a  little  abducted  and  rotated  outwards.     An  incision  it 
then  made  from  a  point  a  little  above  the  upper  margin  of  the  external 
ring  to  near  the  bottom  of  the  sac,  unless  tlie  length  of  the  sac  exceeda 
four  or  five  inches,  dividing  successively  the  integument,  superficial 
fascia,  intercolumnar  fascia,  fascia  cremasterica,  and  fascia  propria. 
The  knife  may  at  first  be  applied  somewhat  boldly  ;  and  it  is  probable 
that  the  incision  of  the  superficial  fascia  will  expose  the  superficial  epi- 
gastric artery,  which  must  be  cut  and  tied.    The  dissection  beyond  this 
point  should  be  conducted  with  more  care,  since  there  exists  tlie  great- 
est diversity  among  different  persons  in  regard  to  the  thickness  of  the 
hernial  coverings.     In  certain  emaciated  patients  we  come  almost  at 
once  upon  the  sac ;  while  in  others  the  infiammatory  effusions,  added, 
perhaps,  to  an  unusual  quantity  of  adipose  and  other  tissues,  cause  the 
sac  to  recede  to  a  great  depth.     Surgeons  sometimes  pick  their  way 
by  the  aid  of  forceps,  or  by  thrusting  a  grooved  director  under  each 
successive  layer ;  and  no  doubt  they  thus  avoid  the  danger  of  an  un- 
timely or  reckless  incision  of  the  sac ;  but  this  method  is  slow  and  te* 
dious,  and  I  have  always  preferred  to  use  a  sharp  knife,  making  long, 
clean  incisions,  keeping  the  surface  of  the  wound  free  of  blood,  and  ob- 
serving attentively  each  stnicture  as  it  has  been  brought  into  view.   It 
is  true  that  we  cannot  always  recognize  the  several  fasciie  as  they  are 
exposed,  and  assign  to  them  their  appropriate  names,  for  the  reason  that 
the  fascise,  as  seen  in  the  cadaver,  bear  very  little  resemblance  to  the 
same  fasciae  as  seen  in  the  case  of  a  hernia  and  during  life ;  they  are, 
in  the   latter  case,   attenuated,  hypertrophied,  or  changed  in  color; 
they  may  be  swollen  and  massed  by  inflammatory  infiltrations ;  or  bv 
long  pressure  they  may  be  compressed  into  a  single  sheet  of  exceeding 
tenuity.     Sometimes  also,  in  old  hemiae,  instead  of  the  four  or  six  classi- 
cal coverings,  there  may  be  fifteen  or  twenty.     In  one  case  of  old  epi* 
plocele  I  demonstrated  fourteen  fasciae,  and  could  have  made  several 
more,  had  I  not  been  admonished  by  my  patient  that  he  wished  me  to 
finish  my  opemtion,  and  not  to  make  a  "  dissection."     Too  much  im- 
portance has  been  given  to  these  fasciae  by  anatomists ;  and  it  would 
be  quite  as  well  for  the  patient  if  the  surgeon  were  to  dismiea  theffl 
wholly  from  his  mind,  and  only  take  care  that  the  several  steps  of  the 
operation  vvei-e  conducted  with  prudence  and  caution. 
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The  sac  is  the  anatomical  point  for  which  the  operator  should 
pecially  aim,  and  the  appearance  of  which  he  ought  fully  to  under- 
stand, since  it  presents,  in  nearly  all  cases,  a  great  uniformity  is 
this  respect.  Vessels  having  an  arborescent  form  are  seen  spread  ovei 
its  Borfaco ;  it  is  of  a  bluish  color,  slightly  translucent,  and,  if 
the  heniia  is  tense,  the  fascia  propria,  when  cut,  gapes  aiid  exposes  the 
sac  plainly  to  view.  In  these  regards  it  is  unlike  all  the  other  coverings 
and,  when  once  seen  in  an  operation,  it  can  always  afterwards  be  easil} 
recognized. 

The  sac  being  fairly  exposed,  a  small  fold  may  be  raised  at  its  most 
depending  point,  and  an  opening  made,  large  enough  to  introduce  a 
director,  and  upon  this  the  incision  may  be  enlarged.  The  advantage 
of  entering  the  sac  near  its  base  is,  that  it  generally  contains  a  little 
serum  at  this  point,  which  protects  the  intestine  from  the  knife ; 
while,  at  a  higher  point,  the  contained  viscera  are  often  in  contact  with 
the  sac,  and  not  verj'  unfrequently  adherent.  Serum  is  present  in 
nearly  all  cases  of  enterocele,  and  occasionally  in  cases  of  epiplocele. 
Not  unfrequently  it  gives  out  a  f secal  odor ;  and  when  the  strangulation 
is  more  intense,  it  is  colored  with  blcx)d  corpuscles. 

The  intestine  will  be  recognized  by  its  form  and  color.  It  is  usually 
of  a  dark  red  or  brick-dust  color,  sometimes  purple,  and  it  is  convo- 
luted or  folded  somewhat  upon  itself.  If  the  sac  contains  both 
omentum  and  intestine,  the  omentum  will  be  in  front ;  and  in  all  cases 
where  omentum  is  found,  a  search  should  be  instituted  to  ascertain 
whether  there  is  not  a  small  knuckle  of  intestine  behind.  After  a 
careful  inspection  of  the  contents  of  the  sac,  and  having  decided  that 
it  will  be  proper  to  reduce  the  viscera,  it  may  be  expedient  to  attempt 
the  reduction  first,  without  dividing  the  stricture.  I  have  reported  two 
cases  in  which  this  has  been  effected,  when  the  sac  was  opened,  by  the 
application  of  very  slight  pressure.  (Cases  32  and  40  of  Bellevue  Hosp. 
Reports,  1870.) 

With  the  finger,  or  with  a  large  probe,  the  surgeon  now  ascertains 
the  point  of  stricture.  If  it  is  at  the  external  ring,  the  incision  should 
be  directed  upwards  and  outwards,  dividing  the  transverse  fibrous 
bands  of  the  intercolumnar  fascia.  If  the  stricture  is  at  the  internal 
ring,  a  narrow  probe-pointed  bistoury,  having  a  cutting  edge  of  only 
about  one  inch  in  length,  must  be  carried  flat-wise  along  the  finger  until 
the  stricture  is  eutered,  when  its  edge  must  be  turned  directly  upwards, 
and  the  stricture  divided  by  pressure,  rather  than  by  the  usual  sawing 
motion. 

1 1  is  proper  to  ascertain,  if  possible,  before  operating,  whether  we 
have  to  deal  with  a  direct  or  an  indirect  inguinal  hernia ;  but  th«  diflSculty 
of  diagnosis  is  so  great  in  many  cases,  that  the  only  safe  rule  i  that  first 
given  by  Sir  Astley  Cooper,  and  since  followed  by  nearly  all  surgeons, 
namely,  to  cut  upwards.  It  is  not  true,  however,  that  by  this  method 
all    danger  of   wounding  the  internal  epigastric  is  avoided,  since 
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wl  enever  the  epigastric  arisee  from  the  obturator,  as  happens  in  a 
811  all  proportion  of  cases,  it  will  be  found  crossing  the  month  of  the 
sac  above.  Whenever,  also,  an  old  oblique  inguinal  hernia  has  become 
8ti*aight,  in  the  manner  already  described,  the  artery  will  be  looped  of 
folded  inwards,  and  it  will  be  found  on  three  sides  of  the  ring,  namely^ 
on  the  inside,  below,  and  above.  It  is  to  provide  against  either  of  the 
above  cases  that  I  recommend  cutting  the  stricture  by  pressure  rather 
than  by  sawing.  We  may  also  avoid  wounding  the  artery  if  we  dull 
the  edge  of  the  knife  a  little,  by  drawing  it  lightly  across  the 
comer  of  a  brick,  thus  rendering  it  slightly  serrated ;  when,  by  a 
sawing  motion,  the  stricture  will  yield,  but  the  artery,  if  touched,  will 
not  be  wounded. 

The  stricture  is  in  a  few  cases  found  near  the  middle  of  the  canal, 
forming  a  kind  of  "  hour-glass  contraction ; "  or  it  may  occupy  the 
entire  length  of  the  canal.  The  incision  in  these  cases  is  to  be  made 
in  the  same  dii*ection  as  if  the  stricture  were  at  the  internal  ring. 

We  have  supposed  the  surgeon  to  have  decided,  before  dividing  the 
stricture,  upon  the  propriety  of  reduction  ;  but  it  will  be  necessary  now 
to  inquire  what  are  those  conditions  which  forbid  the  return  of  the 
viscera  into  the  cavity  of  the  belly,  and  how  we  should  treat  those 
cases  in  which  the  redaction  would  be  unsafe. 

In  case  it  is  intestine  with  which  we  have  to  deal,  it  may  be  found 
adherent.  If  these  adliesions  are  recent,  it  will  be  proper  to  separate 
them  by  the  employment  of  moderate  force,  tearing  the  intestine 
gently  from  the  sac  with  tlie  finger.  If,  also,  they  are  ancient,  and 
consist  only  of  a  few  long,  tough  bands,  they  may  be  separated  by  the 
scissors ;  but  if  they  are  firm,  close,  and  extensive,  there  is  no  alterna- 
tive but  to  relieve  the  stricture,  and  leave  the  intestine  where  it  is 
found.  Such  cases,  however,  are  not  very  often  met  with.  It  is 
nmch  more  common  to  find  slight  adhesions  at  the  point  of  stricture, 
or  along  the  neck  of  the  sac,  which  are,  in  most  cases,  overcome  by 
the  first  attempt  to  explore  the  rings;  or  which,  while  they  cannot  be 
broken  away,  do  not  prevent  the  reduction  of  the  intestine. 

A  dark  red  or  purple  color  does  not  imply  that  the  intestine  is  dead, 
or  liable  to  die,  but  that  it  is  inflamed  and  congested ;  but  if  it  is 
of  an  aslien  color,  or  brownish  yellow;  if  it  has  a  leathery  feel* 
if  it  crepitates  on  handling;  if  the  color  does  not  return  after 
pressure, — under  either  of  these  circumstances  it  will  be  most  pru- 
dent, having  relieved  the  stricture,  to  leave  the  intestine  in  the  sac; 
or  at  least,  having  returned  it,  to  permit  the  wound  to  remain  for  some 
time  entirely  open. 

Before  returning  the  intestine  it  should  be  drawn  a  little  out,  in 
order  to  expose  the  point  of  stricture,  when,  occasionally,  a  perforating 
nicer  is  found  ;  and  in  such  a  case  reduction  would,  in  all  probability, 
prove  fatal. 

It  is  remarkable  how  many  recover  in  whom  an  artificial  aniiB  ii 
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foniied  by  ulceratirm  or  doughing  of  the  inteetiiie  after  atrangulatioti. 
particularly  when  tlie  opening  taken  place  at  the  most  projecting  point 
of  the  knnckle,  "When  the  lesion  is  at  the  point  of  Btrictnre  death  ia 
more  likely  to  occur,  and  the  final  ciu-e  of  the  artificial  anus,  if  the 
patient  recovers,  ia  nincli  more  diflicalt ;  but  I  have  seen  several  recover 
completely  and  without  surgical  interference  when  tlie  opening  was 
onteidc  of  the  neck,  and,  indeed,  I  think  more  of  these  patients  have 
fWBovered  than  have  died. 

When  the  sac  ia  occupied  by  omentum,  adhesions  may  be  broken  up  with 
mauh  lees  danger.  I  have  never  found  omentum  in  a  gangrenous  con- 
dition ;  bnt  it  is  often  slightly  ulcerated  and  still  more  oft«n  hypertro- 
phied,  and  when  it  is  either  ulcerated  or  hypertrophied  it  should  be 
exciaed-  Three  cases  in  which  1  cut  away  ulcerated  or  enlarged  omen- 
lam  recovered;  one  in  which  I  first  ligated  the  omentum,  and  then  ex- 
ciaed,  in  pursuance  of  the  advice  given  by  some  operators,  died ;  and  moat 
or  all  of  the  cases  in  whicli  1  have  rctunted  the  omentum,  when  nut  in  a 
normal  condition,  have  died  also.  Care  must  be  taken  that  there  is  no 
intestine  behind  the  omentum,  or  involved  in  its  folds,  lest  it  should  bo 
wonnded ;  and  the  excision  should  be  made  with  a  Imife,  cutting  close  to 
the  ring.  Usually  some  adhesions  exist  which  prevent  its  witlidrawal 
fK>m  the  ring  after  excision ;  bnt  the  reimiant  of  the  omentum  has 
nevCT  served  as  a  plug,  preventing  the  future  descent  of  the  hernia,  ua 
Sir  Aatley  Cooper  suggested  it  might.  In  no  case  have  the  vesselb  nf 
the  omentum  hied  sufficiently  to  require  the  ligature,  bnt  other  surgeont 
have  reported  cases  of  fatal  internal  haemorrhage  after  excision.  I 
cannot  persuade  myself  that  it  would  ever  be  advisable  to  leave  the 
whole  mass  of  omentum  protruding,  notwithstauding  the  success  which 
Mr.  Holmes  says  has  attended  this  practice  in  St  George's  Hospital, 
where,  of  eleven  cases  thus  treated,  "  many  roci>vered ; "  but  the  ligature 
seems  to  have  been  even  more  successful  at  this  hospital  than  the  plan 
just  referred  to.  since  of  twenty  cases  only  "  a  few  died."  Neither  plan 
ooramends  itself  to  my  judgment;  and  I  cannot  but  entertain  a  suspicion 
that  there  is  some  error  in  the  statements  as  to  the  results. 

If  both  omentum  and  intestine  have  descended,  the  intestine  should 
be  reduced  first.  The  reduction  of  the  inteetine,  even  after  the  com- 
plete release  of  the  stncture,  is  often  tlie  most  difiicult  part  of  the 
operation ;  and  it  is  probable  that  the  rough  handling  to  which  it  is 
often  Bubjfcted,  in  the  vain  attempts  to  push  it  in,  is  among  the  moat 
frequent  causes  of  a  fatal  result.  The  anaesthesia  ought  now  to  he  com> 
plete  ;  and  the  surgeon  should  seize  gently  between  his  thumb  and  fore- 
finger that  portion  of  the  intestine  which  seems  to  have  descended  first, 
and  as  close  to  the  ring  as  ]x>gsible  ;  then  pressing  with  one  finger  of  the 
opp<«it*.-  hand  a^inst  the  opjxisite  limb  of  the  gnt,  near  the  ring  alao,  he 
should  glide  his  fin'^ir  in  ami  (nit  alternately  nntil  the  major  portion  of 
the  gut  is  reduced,  when,  perhaps,  the  remainder  may  be  made  to  retire 
Juteady  pressure  upon  the  protruding  mass.     Sometimes  the  rednction 
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will  be  facilitated  by  seizing  the  sac  and  drawing  it  downwards  vhilo 
the  intestine  is  pushed  upwards. 

Finally,  a  thorough  exploration  with  the  finger  must  be  made  as  far 
as  the  internal  ring,  to  render  it  certain  that  the  reduction  is  complete. 

Keduction  being  accomplished,  the  wound  should  be  closed  by  sntnres, 
a  compress  spread  with  simple  cerate,  and  a  bandage.  Adhesive  strips 
are  not  usually  of  much  service  in  this  region ;  and  I  prefer  that  the 
edges  of  the  wound,  especially  at  its  most  depending  part,  should  gape  a 
little,  or  at  least  that  it  shall  not  be  hermetically  sealed,  since  under  these 
latter  circumstances  pus  is  apt  to  make  its  way  back  and  sometimes 
lead  to  fatal  results. 

The  patient  must  be  kept  rigorously  confined  upon  his  back  in  bed 
for  several  days.  He  must  not  be  permitted  to  rise  even  to  pass  water 
or  relieve  his  bowels;  and  the  wound  must  be  dressed  and  cleaned daOy. 
Opium,  in  doses  of  one-half  or  one-quarter  of  a  grain,  may  be  given  two 
or  three  times  in  the  twenty-four  hours,  provided  pain,  restlessness,  or 
diarrhoea  seems  to  require  it.  It  is  seldom  necessary  or  proper  to  dis- 
turb the  bowels  vrith  cathartics,  since  in  most  cases  evacuations  occur 
spontaneously  soon  after  the  strangulation  is  relieved  ;  and  not  unfre- 
quently  it  is  followed  by  a  copious  and  exhausting  dianhoBa.  In  con- 
sequence of  the  use  of  aneesthetics  we  now  observe,  occasionally,  that  the 
vomiting  does  not  cease  when  the  strangulation  is  relieved.  This  did 
not  happen  before  the  introduction  of  anaesthetics ;  and  we  used  to 
regard  the  continuance  of  nausea  as  a  sign  that  the  viscera  had  been  only 
imperfectly  reduced,  or  that  the  case  was  about  to  terminate  fatally. 
The  patient  and  attendants  must  be  warned  that,  if  vomiting  takes  place, 
the  wound  shall  be  well  supported  by  the  hand,  lest  the  hernia  diould 
be  again  thrust  out. 

Herniotomy  hy  Ttdease  of  the  Stricture  outside  of  the  Sac.-^ 
I  have  reserved  the  consideration  of  this  mode  of  operation  to  this 
moment,  for  the  reason  that  it  is  my  opinion  that,  if  practised  at  all,  i* 
should  be  reserved  for  exceptional  cases.     The  difliculty,  if  not  impossi- 
bility, of  verifying  the  actual  condition  of  the  strangulated  viscera,  and 
of  deciding  upon  the  propriety  of  returning  them,  until  the  sac  is  laid 
open,  togetlier  with  the  well-recognized  fact  that  in  very  many  cases 
the  seat  of  stricture  is  in  the  sac  itself,  must  compel  us  to  accept  of 
this  method  with  hesitancy  and  caution.     Nevertheless,  if  one  could 
make  sure  that  the  viscera  were  neither  adherent,  ulcerated  or  sloughing, 
and  that  the  stricture  was  wholly  external  to  the  sac,  the  chances  of 
recovery  must  be  increased  by  not  wounding  the  peritonaeum.     How 
this  assurance  can  be  obtained  I  am  not  able  to  state.     The  more  recent 
and  tlie  less  intense  the  strangulation,  the  greater  would  be  the  proba- 
bility that  the  conditions  were  appropriate  for  external  division ;  and 
this  is  perhaps  all  that  can  be  said.     It  might  seem  proper  in  these 
cases  to  expose  the  external  ring  and  divide  its  tendinous  fibres,  and 
then  wait  a  moment  to  observe  whether  the  hernia  would  not  retire 


DIRECT   INGUINAL   HERNIA.  737 

spontaneonslj,  ci  bj  the  application  of  moderate  pressure ;  and  in  thia 
'way  I  have  once  sncceeded.  Or  in  case  of  the  failure  of  this  experi- 
ment, the  internal  ring  might  be  reached  carefully  and  divided  in  the 
same  manner,  to  be  followed  likewise  by  the  application  of  moderate 
pressure  ;  but  in  no  case  would  it  seem  to  me  proper  to  attempt,  by  any 
considerable  amount  of  force,  a  reduction  of  the  viscera  with  the  sac 
unopened. 

Direct  IngTiinal  Hernia. 

This  variety  of  hernia  escapes  from  the  cavity  of  the  belly  by  a  route 
both  short  and  direct.  The  peritoneal  sac.  wili  its  contained  viscera, 
pressing  forwards  where  the  outer  margin  of  the  rectus  is  attached  to 
the  crest  of  the  pubes,  divides,  or  thrusts  before  itself  the  fibres  of  the 
conjoined  tendons  of  the  internal  oblique  and  transversalis,  enters  the 
inguinal  canal  just  as  it  is  about  to  terminate  below,  and  at  once  emerges 
from  the  external  abdominal  ring.  In  exceptional  cases  the  hernia  enters 
the  inguinal  canal  near  its  middle,  and  the  conjoined  tendons  are  then 
pushed  aside  toward  the  pubes.  It  may  now  descend  iii  the  male  into 
the  scrotum,  or,  in  the  female,  into  the  labia. 

When  the  hernia  does  not  carry  before  itself  portions  of  the  conjoined 
tendon,  the  coverings  are  the  same  as  in  indirect  inguinal  hernia. 
MTheu  it  does — and  this  constitutes  the  most  frequent  variety  of  direct 
hernia — the  fibres  of  this  tendon  are  substituted  for  the  fascia  cre- 
masterica. 

The  internal  epigastric  artery  is  in  all  cases  upon  the  outside  of  the 
mouth  of  the  sac,  and  the  cord,  at  the  point  where  the  hernia  traversee 
the  inguinal  canal,  is  also  to  the  outer  side.  The  artery  holds  the  same 
relation  to  the  internal  ring  in  the  female  as  in  the  male ;  and  in  the 
female  the  round  ligament  holds  the  same  relation  to  the  hernia  as  the 
cord  in  the  male.  These  hemise  are  never  congenital,  and  only  form 
suddenly,  when  they  are  the  result  of  violence. 

In  both  the  male  and  female  the  hernia  sometimes  does  not  traverse 
any  portion  of  the  inguinal  canal,  but  escapes  through  an  opening  formed 
in  the  tendinous  fibres  of  the  external  oblique  muscle. 

Treatment. — Neither  in  the  general  management  of  these  hemise, 
nor  in  the  operation  in  case  of  strangulation,  is  there  anything  deserv- 
ing especial  mention  which  has  not  already  been  said  in  the  general  re- 
marks on  hernia,  or  in  connection  with  the  treatment  of  indirect  ingui- 
nal hernia.     The  stricture  may  be  at  the  internal  or  external  ring,  or  at 
some  point  intermediate ;  and,  in  case  it  becomes  necessary  to  divide 
the  stricture,  it  will  be  remembered  that  the  rule,  that  the  Imife  should 
cut  directly  upwards,  is  always  the  safest,  since  it  is  possible  that  thieni 
may  be  an  error  in  the  diagnosis. 
47 
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Femoral  Hernia.    Syn^  Onmd  Hemlaj   Meroo^la 

Anatomy  of  Femoral  Hernia. — A  femoral  hernia  makes  its 
from  the  cavity  of  the  abdomen  midemeath  Poupart's  ligament,  and  to  the 
inner  side  of  the  femoral  vein,  enters  the  femoral  canal  at  the  fe- 
moral ring  and  emerges  at  the  saphenous  opening.  The  femoral  ring 
and  canaJ  is  larger  in  the  adnlt  female  than  in  the  male,  and  thia 
is  probably  the  principal  reason  why  femoral  hemise  are  so  much  more 
frequent  in  women  than  in  men. 

The  "  femoral  ring,"  *  called  also  the  "  internal  femoral  ring "  is 
bounded  anteriorly  by  Poupart's  ligament,  posteriorly  by  the  pnbes, 
internally  by  the  free  concave  margin  of  Gimbemat's  ligament,  and 
externally  by  the  femoral  vein.  The  conunon  sheath  of  the  femoral  ar- 
tery and  vein  embraces  these  vessels  very  closely  in  the  lower  and  midr 
die  portions  of  the  thigh,  but  about  one  inch  below  the  saphenous  open- 
ing its  attachment  becomes  less  firm,  and  the  inner  orpubic  wallof  the 
fiheath  gradually  diverges  fix)m  the  veins  until  it  touches  the  free  con- 
cave margin  of  Gimbemat's  ligament,  and,  entering  the  femoral  nng,  be- 
comes continuous  in  front  with  the  fascia  transversalis,  and  posteriorlj 
with  the  fascia  iliaca.  This  arrangement  of  the  "  femoral  sheath  "  gives 
rise  to  a  funnel-shaped  canal,  situated  between  the  inner  wall  of  the 
sheath  on  the  one  hand  and  the  femoral  vein  on  the  other,  the  mouth 
of  which  opens  into  the  abdominal  cavity  at  the  femoral  ring,  and 
whose  opposite  extremity  is  at  or  near  the  lower  margin  of  the  saphe- 
nous opening.  Into  this  infundibuliform  process  the  femoi-al  hernia 
descends,  and  it  constitutes,  properly  speaking,  the  "  femoral  canal."  The 
mouth  of  the  femoral  canal  is  not,  however,  absolutely  patulous,  but  it 
is  occupied  by  loose  areolar  tissue,  a  few  lymphatic  vessels,  and  some- 
times a  small  quantity  of  adipose  tissue,  constituting  what  is  known 
among  anatomists  as  the  "septum  crurale,"  and,  when  presented  in 
front  of  a  hernia  as  a  condensed  fibrous  sheath,  is  called  the  "fascia  cm- 
ralis."  It  is  customary  to  describe  the  femoral  canal  by  those  boun- 
daries which  lie  outside  of  the  femoral  sheath ;  and  in  order  that  our 
description  may  be  complete  and  intelligible,  it  will  be  necessary  to 
mention  these  additional  limitations.  The  femoral  canal  is,  in  this  view, 
bounded  superiorly  by  the  femoral  ring ;  inferiorly  by  the  upper  edge 
of  the  saphenous  openinir ;  in  front  by  Poupart's  ligament  and  the  falci- 
form process  of  the  fascia  lata ;  behind,  by  the  body  of  the  pubes  and 
the  pubic  portion  of  the  fascia  lata ;  externally  by  the  femoral  vein,  and 
internally  by  Gimbemat's  ligament. 

The  saphenous  opening,  by  some  named  the  "  external  femoral  ring," 
IS  immediately  covered  by  the  deep  layer  of  the  superficial  fascia,  whose 

.  *  Wherever  the  word  **  cmral "  has  heretofore  been  employed  by  other  wiiteiB  I  hars 
nibstituted  '^  femoral,"  for  the  sake  of  avoiding  the  confusion  which  might  arise  fioin 
the  nse  of  the  two  terms. 
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attachment  to  the  lower  maigin  of  the  opening  ia  close  and  finn,  while 

above  it  is  relatively  loose. 

Fig.  S?i. 


It  will  now  be  easy  to  detennine  the  natural  course  of  a  femoral 
hernia,  and  tlie  nature  and  number  of  investments  it  muet  receive  in 
its  prepress  toward  the  snrfaee.  Entering  the  femoral  ring,  it  will  re- 
ceive, first,  the  subserous  tisane  which  here  as  elsewhere  invests  or  nndor- 
lies  the  jKiritonicnm ;  second,  the  ai-eolar  tissne,  etc.,  which  closes  the 
month  of  the  femoral  canal  and  sheath;  third,  the  anterior  wall  of  the 
femoral  sheath.  It  is  ncceiwary  liere  to  explain,  that  by  M.  Velpean  tlie 
iubaerons  tissne  is  named,  both  in  its  connection  with  inguinal  and  fe- 
moral hernias,  the  "  fascia  propria;"  by  Sir  Astley  Cooper  this  tenn 
ieenis  to  have  been  applied  to  the  union  and  condensation  of  the  sub- 
terous  tissne,  the  fascia  cniralis,  and  the  femoral  sheath ;  while  by  other 
ffriters  the  same  term  is  applied  to  the  conjunction  of  the  femoral 
iheath  to  the  "cribriform  fascia,"  or  the  deep  layer  of  the  fascia 
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Bnperiicialis.  For  myself  I  would  prefer  to  consider  the  whole  as  con' 
stituting  a  single  fascia,  to  be  called  the  fascia  propria,  since  they  an 
often  thus  consolidated  and  form  together  but  one  inseparable  covering 
of  exceeding  tenuity ;  but  I  desire  only  to  relieve  this  subject  of  the 
obscurity  with  which  surgeons  and  anatomists  have  invested  it  For  thii 
purpose  it  will  be  sufficient  to  adliere  to  the  nomenclature  of  Sir  Astley 
Cooper,  and  following,  therefore,  the  course  of  the  hernia,  we  shall  reach 
the  "fascia  cribriformis,"  as  the  fourth  in  the  order  of  the  natural  ana* 
tomical  tissues,  but  as  the  second  in  the  order  of  the  true  hernial  patho- 
logy. Hitherto  the  course  of  the  hernia  has  been  downwards,  with  a 
slight  inclination  forwards  and  inwards ;  from  this  point  its  direction  is 
suddenly  changed,  as  it  seeks  to  escape  directly  forwards  through  the 
saphenous  opening ;  and  owing  to  the  firm  attachment  of  the  superficial 
fascia  to  the  lower  margin  of  this  aperture,  the  hernia,  having  passed 
the  saphenous  opening,  is  driven  upwards  toward  Poupart's  ligament, 
across  the  inferior  margin  of  the  iliac  portion  of  the  fascia  lata,  called 
the  falciform  process. 

The  deep  epigastric  artery  is  situated  to  the  outer  side  of  the  month 
of  the  hernia.  In  very  rare  instances  the  artery  has  been  found  upon 
the  inner  side  ;  and  still  more  frequently,  the  obturator  having  arisen 
from  the  epigastric,  has  crossed  the  upper  boundary  of  the  mouth  of 
the  sac,  and  coursed  downwards  upon  the  inner  or  pubic  side  toward  the 
obturator  foramen.  At  the  saphenous  opening  the  superficial  epigastric, 
the  circumflex  iliac,  and  the  superficial  external  pudic  arteries  Ke, 
usually,  below  and  outside  of  the  line  of  incision,  as  does  also  the 
saphenous  vein. 

These  herniae  are  never  congenital — ^that  is  to  say,  they  are  never  due 
to  congenital  malfonnations,  like  the  congenital  hemifie  of  the  inguinal 
region.  They  are  of  rare  occurrence  in  early  life,  and,  as  has  already 
been  explained,  they  are  much  more  common  in  women  than  in  men. 
It  is  proper  to  mention,  also,  that  the  hernia  does  not  always  pursue 
the  precise  course  which  has  been  described.  In  a  few  cases  it  has 
been  found  behind  the  femoral  vessels,  or  it  has  escaped  through  an 
aperture  in  Gimbernat's  ligament.  After  reaching  the  cribriform  fascia 
it  may  form  itself  into  lobes  by  emerging  at  several  points  between 
the  fasciculi  of  which  the  fascia  is  composed  ;  or,  having  escaped  from 
the  saphenous  opening,  it  may  descend  upon  the  front  of  the  thigh. 

Contents  of  Femoral  Hemise. — Femoral  hemise  generally  contjdn 
only  intestine,  yet  it  is  not  very  uncommon  to  find  the  sac  containing  both 
intestine  and  omentum.  Dr.  Willard  Parker,  of  this  city,  has  reported  a 
case  in  which  the  sac  contained  intestine,  the  ovary,  and  the  fimbriated 
extremity  of  the  Fallopian  tube.*  Examples  are  also  recorded  in 
which  it  contained  the  bladder,  the  uterus,  the  testicle,  etc.* 


»  Parker,  New  York  Medical  Times,  1855,  p.  109. 

""  Vek>eaue  Anat,     Amer.  Ed.,  by  Wood  &  Sons,  1880,  toL  8,  p.  828. 
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Diagnosis. — A  femoral  hernia  is  liable  to  be  confounded  with  an 
inguinal  hernia,  B\Yelling  of  an  absorbent  gland,  lumbar  abscess,  varix, 
and  With  fatty  or  other  tumors. 

From  an  inguinal  hernia  it  may  be  distitiguished  sometimes 
by  its  liistory.  It  is  not  usually  so  large  as  an  inguinal  hernia ;  but 
in  Ward  16,  at  Bellevue  Hospital,  there  was,  in  the  year  1869,  a  femoral 
bemia  in  a  man,  of  the  size  of  a  child's  head.  If  the  tumor  has  ascended 
above  Poupait's  ligament,  this  ligament  can  still  be  felt  by  careful  digital 
examination,  situated  above  the  tumor  ;  it  lies  outside  of  the  spine  of  the 
pubes,  while  an  inguinal  hernia  is  to  the  inner  side  ;  inguinal  hernisa 
descend  into  the  scrotum  or  labia,  but  femoral  do  not ;  if  it  is  femoral, 
and  in  a  male,  the  finger  can  be  introduced  into  the  unoccupied  ingui- 
nal ring. 

It  is  more  difficult  to  distinguish  this  hernia  from  an  enlarged  ab- 
sorbent gland ;  and  here  is  where  surgeons  have  most  often  fallen  into  er- 
ror. In  the  paper  on  Hernia  contained  in  the  Bellevue  Hospital  Eeports 
for  1870,  already  referred  to,  we  have  mentioned  a  case  in  which,  being 
unable  to  make  a  positive  diagnosis  during  several  days,  the  delay  in 
operating  was  the  probable  cause  of  death.  Sir  Astley  Cooper  men- 
tions two  fatal  errors  of  this  kind  in  his  work  on  Hernia.  Four  cases 
are  reported  by  Anderson  in  his  treatise  on  the  same  subject,  and 
many  others  have  come  to  the  knowledge  of  myself  and  of  other  sur- 
geons. Indeed,  nothing  is  more  common  than  to  be  called  in  consulta- 
tion when  tumors  in  the  groin  liave  been  under  treatment  for  several 
days,  which  prove  fo  be  femoral  hemiflB,  but  which  were  supposed  to  be 
ynlj  adenoceles. 

Treatment. — The  treatment  of  a  femoral  hernia  by  trusses  has  been 
considered  in  the  section  de/oted  to  general  remarks*  Very  seldom 
bave  surgeons  suggested  or  attempted  to  make  the  * '  radical  operation  '* 
upon  a  femoral  hernia.  In  making  taxis,  if  the  hernia  has  only  par- 
tially escaped  from  the  saphenous  opening,  its  direction  must  be  first 
backwards,  and  then  upwards.  If  it  has  become  reflected  over  the  mar- 
gin of  the  falciform  ligament,  the  direction  of  the  taxis  must  be  first 
downwards,  then  backwards,  and  finally  upwards. 

It  has  been  generally  staled  that  the  posture  of  the  limb  may  obstruct 
or  facilitate  the  reduction.  This  is  true  under  certain  conditions — 
namely,  when  the  seat  of  stricture  is  at  the  saphenous  opening,  and  is 
caused  by  the  falciform  ligament  of  the  fascia  lata.  Flexing,  adduct- 
ing,  and  rotating  the  thigh  inwards  has  a  remarkable  effect  in  relaxing 
this  opening,  and  in  increasing  the  capacity  of  the  lower  portion  of  tho 
femoral  canal ;  but  when  the  stricture  is  at  the  femoral  ring,  the  posi- 
tion of  the  limb  neither  diminishes  nor  increases  the  constriction  I 
believe  it  was  Anderson  who  first  suggested  that  the  explanation  of 
this  fact  was  to  be  found  in  the  circumstance  that  Gimbernat's  ligament 
is  in  a  great  degree  independent  of  Poupart's  ligament,  and  of  the  fascia 
lata,  in  consequence  of  certain  tendinous  fibi^  which  arise  from  the 
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anterior  inferior  spinons  process  of  the  ilium,  coursing  along  the  inlerior 
margin  of  Poupart's  ligament,  forming  with  the  latter  only  a  feeble  a^ 
tachment — and  which  go  at  length  to  constitute  the  free  concave  border 
of  the  ligament  called  Girabernat's.  Other  anatomists  describe  an  "in- 
ferior crural "  arch,  but  which  they  do  not  trace  to  the  inferior  spine 
of  the  ilium.  My  own  dissections  confirm  Anderson^s  account  of  these 
tendinous  bands,  and  afford  a  satisfactory  explanation  of  the  impoesibil- 
ity  of  relaxing  this  opening  by  a  change  of  posture  in  the  limb. 

Elevating  the  whole  lower  portion  of  the  body,  as  described  hereto- 
fore, will  sometimes  accomplish  the  reduction  when  other  means  haye 
failed. 

Operation  for  Strangulated  Femoral  Hernia. — The  patient  being 
placed  in  the  same  position  as  in  operating  for  sti*angulated  inguinal 
hernia,  an  incision  is  made  of  sufficient  length  to  expose  the  sac  and 
the  saphenous  opening.  In  some  cases  it  will  be  necessary  to  give  to 
this  incision  a  crucial  form.  The  sac  being  reached,  opened,  and  the 
contents  examined,  the  surgeon  will  first  ascertain  whether  the  falciform 
ligament  is  the  seat  of  stricture ;  and  in  case  it  is,  nothing  is  more  easy 
or  more  free  from  danger  than  to  incise  it  where  it  is  plainly  exposed 
to  view,  nor  do  we  think  it  material  at  what  point,  or  in  what  direction, 
this  incision  is  made.  If  the  viscera  cannot  now  be  reduced,  it  only 
remains  to  carry  the  forefinger  of  the  left  hand  to  the  femoral  ring, 
feel  for  the  sharp  edge  of  Gimbemat's  ligament,  and  with  a  probe-point- 
ed bistoury  laid  flatwise,  its  edge  directed  toward  the  pubes  and  a  little 
inclined  upwards,  press  firmly  against  the  ligament  without  any  sawing 
motion,  and  the  stricture  will  be  divided. 

Herniotomy^  hy  release  of  the  stricture  outside  of  the  sac^  is  probably 
more  often  appScable  to  femoral  heniiae  than  to  either  of  the  forms  of 
inguinal,  inasmuch  as  a  large  number  of  these  cases  are  strangulated 
by  the  falciform  ligament  or  by  the  fibrous  bands  of  the  cribrifonn 
fascia,  and  the  seat  of  stricture  is  therefore  more  accessible  without 
incision  of   the  sac  than  in   most  examples  of   inguinal  hernia.    K 
incision  of  these  structures  should  fail,  it  is  possible  still  that  the  neck 
of  the  condensed  sheath,  the  fascia  propria  of  Sir  Astley,  is  tlie  seat  of 
the  stricture ;  and,  continuing  the  dissection  until  the  sac  is  exposed, 
the  knife  may  be  introduced  beneath  the  sheath  and  Gimbemat's  liga. 
ment,  and  both  may  be  divided  at  the  same  moment,  as  advised  bv  Mr. 
Erichsen.     Tliis  procedure  will  be  facilitated  by  drawing  down  and 
compressing  the  neck  of  the  sheath,  and  by  insinuating  the  finger-nail 
under  both  the  sheath  and  Gimbemat's  ligament  before  the  knife  is 
introduced. 

Umbilical  Hernia.    Syn.,  Hernia  Umbilicalis,  R.  O. ;   Exomphalos ;  Omphalocele ; 

Ruptured  Navel. 

Infkntile  Umbilical  Hernia. — Unilnlical  hernia  is  occasionally  pre- 
sent in  a  moderate  degree  at  birth ;  and  being  concealed  in  a  sort  of 
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Euimel-shaped  process,  the  depth  of  which  is  increased  by  drawing  upon 
the  cord,  it  has  sometimes  been  included  in  the  ligature  applied  by  the 
Bcconcheur.  It  is  much  more  common  to  meet  with  it  as  occurring  a 
few  days  or  weeks  after  birth.  The  umbilical  hernia  of  infantile  life 
seldom  acquires  great  size,  nor  is  it  very  liable  to  become  strangulated. 

If  the  hernia  is  small,  a  well-adjusted  pad,  supported  by  a  broad,  firm 
band  of  elastic  cloth,  or  of  adhesive  plaster,  will  often  suffice  to  retain 
it  in  place,  and  to  effect  a  speedy  and  radical  cure.  In  other  cases, 
however,  its  persistence  causes  the  sac  to  become  adherent,  and  both  its 
maintenance  in  place  and  its  radical  cure  become  much  more  difficult. 
Trusses  or  nipple-shaped  metallic  or  gutta-perclia  compresses,  such  as 
have  been  recommended  in  the  section  devoted  to  general  remarks  on 
hernia^  will  now  be  required. 

Umbilical  Hernia  of  Adults. — ^When  this  form  of  hernia  persists 
to  advanced  life,  or  occurs  primarily  at  this  period,  it  is  a  more  serious 
and  troublesome  accident.  It  usually  contains  both  omentum  and 
intestine,  and  may  attain  great  size.  It  is  globular  in  form,  but  occa- 
sionally lobed,  or  divided  into  several  tumors.  The  omentum  is  very 
»pt  to  become  adherent,  and  sometimes  the  intestine  gets  entangled  in 
its  folds,  and  ceases  to  be  reducible ;  under  which  latter  circumstances 
ihe  intestinal  canal  is  liable  to  obstructions,  requiring  great  care  and 
liligence  for  its  relief.  Kest  in  the  supine  position,  moderate  pressure, 
x)ld  applications,  gentle  cathartics  and  enemata,  are  now  the  appropri 
ite  remedies. 

If  reducible,  it  must  be  maintained  in  place  by  an  appropriate  truss ; 
ind  when  irreducible  it  requires  the  support  of  a  bandage,  or  concave 
3ad. 

Anatomy. — The  heniia  escapes  either  at  the  umbilical  ring,  or  through 
me  of  the  small  apertures  through  which  vessels  are  transmitted  just 
ibove  or  below  the  umbilicus.  The  margins  of  the  opening  are  sharp, 
ense,  and  unyielding,  and  cannot  be  affected  materially  b}'  change  of 
posture.  In  addition  to  the  integument,  the  coverings  are  usually 
jomposed  of  the  delicate  internal  abdominal  fascia  united  to  the  fascia 
mperticialis ;  to  which  are  added,  sometimes,  a  few  tendinous  fibres 
lerived  from  the  aponeurotic  structure  through  which  it  has  passed. 

Operation  for  Strangulated  Umbilical  Hernia. — The  statistics  of 
his  operation  present  a  more  unfavorable  result  than  do  the  statistics 
)f  operations  for  either  femoral  or  inguinal  hernia.  When  it  has 
)een  necessary  to  open  the  sac  the  result  has  generally  been  fatal 
[t  ifl  advisable,  therefore,  always  to  attempt  the  reduction  by  division 
)f  tlie  stricture  outside  of  the  sac ;  which  method  becomes  the  more 
appropriate  in  these  cases  because  the  seat  of  the  stricture  is  seldom 
round  in  the  eac  itself.  In  order  to  accomplish  this,  the  hernial  protru- 
;ion  must  be  depressed  as  much  as  possible  toward  the  pubes ;  or  it  may 
)e  pushed  upwards,  in  case  the  lower  portion  of  the  neck  is  found  to 
M  moet  accessible.     An  incision,  two  or  three  inches  in  length,  mua^ 
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then  be  made  in  the  median  line ;  cfjmiaentJiLg  <xx  cc-  tvo  iujies 
sifjve  the  •>)jeDiii^.  exteiidjug  doTuwards.  umI  tennixttdi^ ■  ^ka  d»- 
taiK.-e  upon  tiie  ^urfa<:e  oi  the  tuuor. 

This  will  bring  inf^*  view,  firet,  the  tendmoo?  fibres  <if  the  Una  tlbi, 
fr-fm  Thich.a«  a  ^id«,  the  surgei^u  will  be  able  t<>ft}i«M«ch  thenur^ 
of  the  aperture  ^afelv.  When  the  ap^'rtnre  is  m^dted  aiti  exposed,  it 
f-h'jiild  lie  lif^t^l  bv  a  blunt  fa'Xik  and  carefullT  cut.  If  this  does  lut 
a'.-i.-- 'inpliili  t]i>.-  release  of  the  hemia.  a  Man^  miist  be  n&dmted  bt 
as'.-urtain  vhelher  a  £«4»n(l  and  more  deeplr  embedded  fibn>am>lii 
ban'].  «tu.-?ed  bv  a  splitting  •  'f  tlie  e>  indented  ^evia.  is  d>:4  the  fjoxveot  the 
c^ii-Ttri'^ion  :  or  the  cauMi  of  the  strangalatiii^i  mar  le  sonshi  for  at  iome 
other  jHfint  '>f  the  tirfHinference  of  the  nev-k.  The  ••j^raiii'ii  mil 
aluavTi  \re  facilitated  bv  drawing  out  the  benua  while  seui-iung  fi^the 
Etrietiire.  Only  when  all  pn>|ier  efforts  to  t«Iea?e  the  hentia  bvthii 
method  have  lieen  tried,  will  it  be  pn>i>er  to  upen  the  sac 
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The  abd'>minal  viscera  mar  press  upwards  and  penetrate  tic 
dia]ihragm  through  one  of  its  natural  openittgi^ :  throogb  roiae  point 
cr^iigeiiitally  weak  or  deficient ;  through  an  aperture  created  by  Tioleoee. 
as  in  the  case  of  a  penetrating  wound,  or  a  laceration  cmnsed  by  a  greit 
musc-ular  effort,  or  by  a  crutihing  force.  Its  most  frequent  caiue  i$  mi- 
genital  malf<'>rniatioii  or  defect  in  the  diaphragm,  and  this  cundilicn  a 
found  much  more  often  in  females  than  males. 

Tlie  a])ertun;  of  e>'.-ai»e  is  usually  upon  the  left  side.  s<jiuctini« 
TiiL-dian,  hihI  rarely  on  tliu  right 
eiile.  Ill  three  ca>es  it  lia-  i>e- 
ciirreil  on  l^^^th  sides  (^iiiiulta- 
n.-o^J^ly.  Tlie  rtomadi  and  trans- 
vin-c  (-.l-.u.  omentinn.  pinall  in- 
le:^iiiiir.-,  !-pleeii  aud  liver  ure  the 
vi>ceRt  iiii-st  often  involved. 
They  are  seldom  ci^vcred  com- 
jilr-tely  l.y  jM-rit'inn-um or  pleura. 
Tlie  sviii|itonis  are  (lisplai-emeiit 
of  the  hi.art.  ami  other  tlmraeic 
viMrem.  an  detcnuiued  by  auscul- 
tation and  iierciippioii.  emliar- 
ra.-sed  respiration,  constipation, 
vomiting,  etc. 

Prognosis. — Dr.  IJmvdiiih.of 
lioston,  in  a  ni.^r  exhiiiiritive 
tffjatisc  iipun  tills  :^iibjcit.  lia-  <•.  .Hated  S8  cases.  Of  the  congenital  caj«s 
11  died  within  two  Imiirs  after  birth,  more  than  half  survived  one  year, 
and  8  lived  to  adult  age.     In  the  aeeidental  cases  death  generally  luuV 
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place  within  from  one  to  seven  days ;  in  one  case  life  was  prolonged 
tlirty-eight  years,  but  not  more  than  one  in  ten  survived  beyond  one 
year.* 

Treatment. — The  patient  should  be  placed  in  the  erect  position,  or 
in  such  an  attitude  that  the  viscera  will  have  a  tendency  to  drag  down- 
wards toward  the  pelvis ;  and  the  bowels  should  be  moved  by  stimu- 
lating enemata. 

In  every  case  upon  record,  in  which  a  diaphragmatic  hernia  waa 
itrangulated,  the  patient  lias  died.  No  operation  has  hitherto  been 
made  for  its  relief,  but  Dr.  Bowditch  has  suggested  that  in  certai||  casee 
it  would  seem  possible  that  the  knife  might  afford  relief. 

Bpigastrio  Hernia.  Syn.,  Heniia  Bpigaitrioa,  R.  O. 

Richter  denied  the  possibility  of  an  epigastric  hernia;  but  it  is  certain 
that  it  sometimes  occurs,  especially  in  the  vicinity  of  the  xiphoid 
cartilage,  where  the  aponeurotic  covering  is  thin.  Lapeyronie  was  able 
to  verify  a  case  of  this  kind  by  an  autopsy ;  and  many  other  well-atte&- 
ted  examples  liave  been  reported. 

In  some  cases  they  seem  to  have  emerged  through  the  small  apertures 
which  exist  for  the  transmission  of  blood-vessels,  or  which  have  been 
originally  occupied  by  cellnlo-adipose  tissue.    These  latter,  called  "  fatty 
hemiaB,"  becoming  extruded,  draw  after  them  a  process  of  the  peri 
tODflSum,  and  thus  give  rise  to  visceral  hemisB. 

•    liombar  Hernia.    83^x1.,  Hernia  I<nmbariB,  R.  O. 

Rare  instances  are  recorded  of  hemiae  which  have  made  their  escape 
at  the  anterior  margin  of  the  quadratus  lumborum,  near  the  point  of  its 
attachment  to  the  crest  of  the  ilium.  It  might,  thei-efore,  be  con- 
founded with  a  lumbar  or  psoas  abscess  which  occasionally  makes  its  exit 
at  the  same  point.  In  one  case,  also,  I  have  found  an  abscess,  originat- 
ing from  disease  of  the  sacroiliac  symphysis,  presenting  itself  beneath 
the  integument  in  this  region,  and  which  had  pursued  the  same  route. 

In  its  course  outwards  this  hernia  passes  in  front  of  the  quadratus 
lambomm,  sacro-lumbalis,  and  latissimus  dorsi ;  penetrating  the  fibres 
of  the  internal  oblique  and  transversalis,  which  at  this  point  are  thin, 
and  a£Ford  only  a  feeble  obstruction  to  this  natural  outlet. 

Obtorator  Hernia,   ajn.^  Hernia  ObtoratoriBi  R.  O. ;  Sub-pnlxio. 

This  hernia  may  occur  in  both  sexes,  but  for  anatomical  reasons  it  la 
much  the  most  common  in  women.     The  sac,  composed  of  periton»um, 

'  Diaphzagmatio  Hernia ;  a  paper  read  before  the  Boston  Soa  for  Medical  Obecrvation, 
in  1847.  Published  in  the  Buffalo  Medical  Journal,  June  and  July.  1853.  By  Henry  I 
Bowditoli,  Boeion,  Maaa. 
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^ntaino,  usnallj,  only  intestine ;  bnt  in  one  case  the  bladder,  gndin 
another  ease  the  ovary  and  Fallopian  tube  have  been  found  in  the 
sac  Until  recently  the  signs  indicating  an  obturator  hernia  have  been 
so  little  understood  that  in  a  majority  of  the  cases  its  existence 
has  not  been  determined  until  after  death.  We  are  chiefly  indebted  to 
the  excellent  paper  written  by  Mr.  Birke£t,  in  Holmes'  Surgery,  for  a 
thorough  analysis  of  the  cases  reported,  and  for  a  well-arranged  synopsii 
of  the  symptoms  and  treatment. 

Anatomy. — The  hernial  protrusion  takes  place  through  the  obtnratoi 
canal  ^r  notch,  at  tlie  upper  and  outer  part  of  the  obturator  ligament 
or  membrane ;  an  opening  which  exists  for  the  transmission  of  the 
obturator  nerve,  artery,  and  vein.  It  is  therefore  directly  beneath  the 
ramus  of  the  pubes,  and  in  close  proximity  to  the  head  of  the  femur. 
It  seldom  attains  a  great  size,  the  descent  being  abnost  immediately 
arrested  by  the  external  obturator  muscle,  or  by  its  sheath. 

The  sac  has  been  found  lying  between  the  muscle  and  the  ligament 
on  the  one  hand,  and  between  the  muscle  and  its  fascia  on  the  other; 
but  in  most  cases  it  has  piished  its  way  into  tJie  body  of  the  mmcle 
itself.  In  all  cases  the  fundus  of  the  sac  is  covered  by  the  obturator 
fascia.  The  vessels  and  nerve  have  preserved  no  uniform  relation  to 
the  hernial  sac,  being  most  often  upon  its  inner  or  outer  sides,  but  occa- 
sionally above  or  below.  In  a  pretty  large  proportion  of  easee  it 
has  been  observed  that  it  was  not  an  entire  knuckle  of  intestine 
which  occupied  the  sac,  but  only  a  portion  of  the  diameter  of  the 
tube ;  but,  in  Mr.  Hilton's  case,  the  entire  calibre  of  the  ileum  was 
found  in  the  sac. 

Symptoms. — A  tumor  is  observed  presenting  itself  in  the  groin,  to  the 
inner  side  of  the  femoral  vessels,  deeply  seated  among  the  adductor 
muscles,  or  upon  the  inner  margin  of  Scarpa's  triangle,  less  distinctly 
defined  than  is  usual  in  femoral  hernia,  more  removed  from  Ponpart's 
ligament,  and  internal    to  the    saphenous  opening.     This    inspection 
will    be    made    more    readily    if     the    thigh    is    rotated    outwards, 
and  slightly  abducted.     In  case  the  tumor  cannot  be  felt — as  has  hap- 
pened in  several  of  the  examples  reported — the  diagnosis  may  possibly  be 
made  out   by   the  pain    caused  by  pressure   at   this  point,  or  by  ro- 
tating the  thigh  outwards ;  or,  indeed,  by  the  pain  alone,  which  may 
exist  independently  of  manipulation.     The  pain  is  described  as  extend- 
ing down  the  inside  of   the  thigh  and  leg    to  the  great  toe,  in  the 
course  of  the  distribution  of  the  obturator  nerve,  and  especially  of  its 
cutaneous  filaments  ;  or  as  extending  upwards  into  the  muscles  of  the 
belly,   through,  perhaps,  the  nervous  communications  established  by 
the  lumbar  plexus.     The  diagnosis  may  be  aided,  also,  by  the  pain  de 
veloped  when  pressure  is  made  per  vaginam,  or  per  anum,  upon  the 
obturator  canal.    If  to  these  signs  we  add  colicky  pains,  nausea,  vomit- 
ing, and  the  other  usual  signs  of  strangulation,  with  the  negative  evi- 
dence furnished  by  an  exploration  of  all  the  other  natural  outlets  of 
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the  belly  where  hemise  usually  occur,  the  diagnosis  mAy  be  considered 
as  confirmed. 

Treatment. — ^Dr.  Eoeser  and  others  have  succeeded  in  reducing 
this  hernia  by  taxis,  directed  upwards  and  backwards.  Dr.  Obre  was 
the  first  to  treat  successfully  an  obturator  hernia  by  incision.  His 
operation  was  made  in  1851.  Mi\  Bransbey  Cooper  was  equally 
successful  in  1853. 

The  operation  consists  in  making  an  incision  nearly  parallel  to  the 
inner  margin  of  the  adductor,  commencing  at  a  point  over  Poupart'a 
ligament,  about  half-way  between  the  spine  of  the  pubes  and  the  situa- 
tion of  the  femoral  vein,  and  terminating  three  or  four  inches  below  ; 
exposing  the  pectineus  muscle,  whose  fibres  may  be  separated  with 
the  handle  of  the  knife ;  and  finally  dividing  the  sheath  of  the  ex- 
ternal obturator,  when  the  sac  will  be  brought  into  view.  Care  must 
be  taken  to  avoid  the  obturator  nerve  and  vessels  when  the  stricture  i» 
divided,  and  also  while  approaching  the  hernial  sac 

Isohiatio  Hernia.    Syn.,  Hernia  Ischyadica,  R.  O. 

Sir  Astley  Cooper  has  carefully  described  a  case  of  ischiatic  hernia 
which  occurred  in  the  practice  of  Dr.  Jones,  and  of  which  he  was 
permitted  to  make  a  dissection.  Death  occurred,  with  the  usual  signs 
of  strangulation.  The  autopsy  disclosed  the  fact  that  the  ilium,  en- 
closed by  tlie  parietal  peritonaeum,  had  escaped  through  the  ischiatic 
notch,  between  the  sciatic  nerve  and  gluteal  artery,  and  in  front  of 
the  pyriformis;  the  base  of  the  sac  reposing  under  the  gluteus  maximus 

Pudendal  Hernia.    Byn.,  Hernia  PudendaliSi  R.  O. 

The  term  "  pudendal  hernia  "  has  been  applied  to  a  visceral  pro- 
trusion, occurring  between  the  ascending  ramus  of  the  ischium  and 
the  walls  of  the  vagina,  forming,  usually,  a  small,  elastic  tumor  in  the 
posterior  part  of  one  of  the  labia,  having  its  long  diameter  parallel 
to  the  axis  of  the  vagina.  It  is  in  most  cases  easily  reduced,  but  re- 
turns quickly  when  the  patient  is  in  the  erect  or  sitting  posture. 

A  pudendal  hernia  may  be  confounded  with  a  labial  cyst,  with 
varici>se  veins,  or  with  an  inguinal  or  a  femoral  hernia  ;  but  a  careful 
examination  of  the  tumor,  its  easy  reduction,  and  the  direction  in 
which  it  retires,  will  generally  leave  no  doubt  as  to  its  character. 
We  have,  however,  met  with  one  or  two  cases  of  encysted  tumoi'S  in 
this  region  which  were  mistaken  for  pudendal  hernia,  and  which  had 
Deen  treated  by  trusses. 

Treatment. — The  orifice  through  wliich  the  hernia  escapes  is  usually 
lai^,  and  strangulation  is  not  very  likely  to  take  place.  It  must  be 
retained  in  place  by  a  pad  and  bandage. 
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Vflftico-Vagiiial  Hernia.  Bjn.,  Hernia  VeiicA  in  Vaginam,  R.  O.  j  Vaginal  OyrtBoria 

In  this  form  of  vaginal  hernia  the  anterior  wall  of  the  vagina,  htvisg 
become  relaxed,  suffers  displacement,  carrying  with  it  a  porti(m  of  diB 
bladder  and  forming  a  tense,  circumscribed  tumor.  In  other  caaeB  tib 
formation  of  the  hernia  is  due  to  frequent  and  violent  contractioittcr 
over-distentionof  the  bladder.  In  either  case,  however,  a  permanentdd- 
de-sac  or  diverticulum  is  liable  to  be  formed,  communicating  with  the 
posterior  wall  of  the  bladder  by  a  somewhat  narrowed  neck^whidi 
diverticulum,  having  lost  in  a  measure  its  contractile  power,  is  nnabk 
to  expel  its  contents.  After  a  time  the  retention  and  decomposition  of 
the  urine  give  rise  to  catarrhal  inflammation  of  the  mucous  membnoe, 
with  all  its  train  of  evil  consequences. 

Treatment. — Vaginal  supports,  astringents,  frequent  evacnatLonaf 
the  bladder,  aided  by  posture,  are  tlie  principal  or  sole  measures  whid 
can  be  expected  to  afford  relief.  Scanzoni  recommends  as  a  vaginal 
support  the  instrument  devised  by  Roser,  which  is. so  constructed  aft  to 
press  the  anterior  wall  toward  the  pubes  and  bladder. 

Reoto-yaginal  Hernia.   83rn-i  Hernia  Recti  in  Vaginam,  R.  O. }  Vaginal  Reotooda 

The  posterior  wall  of  the  vagina,  in  like  manner  as  the  anterior,  mxj 
^ve  way  from  relaxation,  carrying  with  it  the  anterior  wall  of  the  rec- 
.um  ;  or,  on  the  other  hand,  from  frequent  and  violent  straining  at  stool, 
and  from  accumulation  of  hardened  faeces,  the  rectum  mav  become  dila- 
ted  in  the  direction  of  the  vaginal  space. 

Li  addition  to  the  inconvenience  occasioned  by  tlie  presence  of  this  tu- 
mor between  the  labia,  the  patient  sometimes  suffers  greatly  from  her 
inability  to  expel  completely  the  contents  of  her  bowels.  The  diverticu- 
hiin  is  constantly  filled  with  hardened  fceces,  causing  tenesmus,  muconfl 
or  bloody  discharges,  and  sometimes  haemorrhoids. 

Treatment. — Care  must  be  taken  that  the  bowels  are  kept  constantly 
in  a  healthy  condition,  and  all  accumulations  must  be  prevented 
by  the  use  of  lavements,  followed  by  a  small  quantity  of  sweet  oW. 
A  truss  or  pad,  applied  firmly  to  the  perina^um,  will  sometimes  obviate 
the  displacement,  and  give  great  comfort  to  the  patient ;  but,  in  case  this 
is  not  sufticient,  it  may  be  necessary  to  employ  a  vaginal  support 

Gntero-vaginal  Hernia.      Syn.,  Hernia  Intcstinaa  in    Vaginam,  R.   0.{    Vagiml 

Hnterocele. 

AVhen  the  recto- vaginal  cul-de-sac  gives  way  to  the  pressure  of  the  ab- 
dominal viscera,  the  descent  takes  place  from  the  upper  and  posterior 
portion  of  the  vaginal  space ;  and  the  involution  may  exist  to  such  a 
degree  as  to  constitute  an  almost  complete  inversion  of  the  vaginal 
wall,  causing  a  spherical  or  pyriform  tumor,  protruding  even  beyond  the 
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labia  majora,  in  which  the  omentnm,  with  coik  of  intestine,  may  Im 
distinctly  felt ;  when  it  has  attained  this  size  it  is  also  resonant  on  pei^ 
cuBsion,  and  the  diagnosis  is  not  at  all  difficult,  but  at  an  earlier  period 
it  is  not  always  easy  to  distinguish  it  from  a  descent  of  the  fundus  of  the 
ntems.  It  is  possible,  moreover,  to  confound  it  with  a  varicose  con- 
dition of  the  vaginal  veins. 

Treatmont. — This  hernia  is  always  easily  reduced  and  seldom  or  nev- 
er suffers  strangulation  except  during  labor.  For  its  retention,  nterine 
and  vaginal  supports  are  required. 

Perineal  Hernia.    Syn.,  Hernia  Perinealia,  R.  O. 

The  name  "perineal  hernia"  has  been  applied  to  that  form  in  which 
the  recto-vaginal  cul-de-sac  in  the  female,  or  its  equivalent,  the  recto- 
cystic  cul-de-sac  in  the  male,  lying  between  the  prostate  gland  and  rec- 
tum, is  prolonged  to  the  perinaeum  by  the  pressure  of  the  viscera. 
In  such  cases  a  hernial  protrusion  may  take  place  in  the  perinseum^ 
or  it  may  present  ifeelf  in  the  female  at  the  posterior  commissure,  pro- 
jecting from  between  the  labia. 

Treatment. — A  perineal  pad,  supported  by  a  bandage,  is  all  that 
can  usually  be  of  service. 

Median  Ventral  Hernia.    Syn.,  Hernia  Ventralia  in  Media,  R.  C. 

1  have  thought  it  proper  to  apply  this  term  to  a  form  of  hernia  usu- 
ally included  under  the  general  title  of  "  ventral."  Two  varieties  have 
been  observed  by  myself,  which  the  following  examples  will  illustrate : — 

First,  Atrophy  of  the  Rectus  Abdominis. — Mi's.  A.  E.,  set.  30, 
was  admitted  to  the  Buffalo  Hospital  of  the  Sisters  of  Charity  in  Oct, 
1850,  laboring  under  cancer  of  the  cervix  uteri.  Some  years  before 
she  had  given  birth  to  two  children ;  and  a  short  time  previous  to  ad- 
mission she  had  fallen  against  the  comer  of  a  table,  striking  the  belly, 
and  causing  a  miscarriage.  At  the  date  of  her  entrance  into  my  ward 
nothing  unusual  was  observed  in  the  form  of  her  abdomen  ;  but  she  be- 
gan, subsequently,  to  emaciate,  and  about  the  first  of  January,  1851, 
Ae  hernial  protrusion  commenced  to  appear ;  and  for  some  time  pre- 
vious to  her  death,  which  took  place  in  the  following  June,  the  pro- 
trusion was  very  marlced.  The  uterus  was  not  appreciably  enlarged, 
nor  was  the  abdomen  tumid,  but  extending  from  the  ensiform  cartilage 
to  the  pubes  there  existed  a  broad  projection  of  the  abdominal  wall, 
somewhat  elliptical  in  form,  but  broader  above  than  below,  and  corre- 
sponding to  the  outline  of  the  recti  muscles.  The  hernia  disappeared 
when  lying  down,  but  reappeared  when  sitting  or  standing,  and  in  this 
latter  posture  it  occasioned  so  much  inconvenience  as  to  render  it  neces* 
sary  for  her  to  wear  a  broad  band  for  its  support.  After  death  a  care* 
ful  dissection  was  made,  and  it  was  ascertained  that  the  recti  musdeft 
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bad  become  wasted  to  such  a  degree  that  the  inusculai  tissue  ooii/t/ 
scarcely  be  recognized.  The  other  abdominal  muscles  liad  suBered 
considerable  atrophy  also,  but  not  to  the  same  extent  as  the  rectL 

Second,  Laceration  of  the  Ijinea  Alba. — Mrs.  W.,  set  33,  a  large, 
muscular  woman,  and  mother  of  five  children,  consulted  me  eereo 
weeks  after  the  birth  of  the  last  child.  The  labor  was  not  remarkabh 
severe,  and  lasted  only  three  hours ;  but  when,  on  the  third  day,  fib«  sal 
up  in  bed,  the  hernial  protrusion  was  discovered.  When  seen  by  myself,  a 
hernia  of  an  elliptical  form,  but  not  so  broad  in  its  centre  as  in  the  preced- 
ing case,  extended  from  the  ensiform  cartilage  to  the  pubes.  The  margina 
of  the  rent  could  be  distinctly  felt  to  be  sharply  defined  on  each  border  of 
the  opening.  She  stated,  upon  further  inquiry,  that  she  was  not  unoBu 
ally  large  prior  to  the  confinement,  and  that  she  had  no  sensation  oJ 
tearing  duiing  parturition. 

In  some  of  the  recorded  examples  the  accident  has  followed  npoD 
great  and  unusual  abdominal  distention,  or  upon  very  severe  and  pro 
tracted  labor,  and  the  patients  have  themselves  been  conscious  of  the 
sudden  giving  way  of  the  parietes. 

Treatment. — Bandages,  or  elastic  abdominal  supports,  constitute  the 
only  sources  of  relief  in  either  of  the  two  preceding  varieties  of  hernia. 

Ventral  Hernia.    S3rn.,  Hernia  Ventralis,  R.  O. 

This  term  is  applied  to  all  abdominal  hemiae  which  do  not  occur  at 
natural  openings,  or  which  are  not  included  in  the  preceding  nomen- 
clature. 


CHAPTER  XY. 

GENERAL  SURGERY  OF  THE  ABDOMEN. 
Wounds  of  the  Abdomen. 

Incised  or  Lacerated  Wounds  of  the  Parietes  of  the  Abdomen. 

— If  the  peritoneal  cavity  is  not  laid  open,  and  there  is  no  protrusion 
of  the  viscera,  the  treatment  will  be  the  same  as  that  directed  for 
other  flesh  wounds,  in  that  portion  of  this  treatise  devoted  to  the  con- 
sideration of  wounds  in  general. 

It  is  proper,  however,  to  remind  the  surgeon  that  if  the  muscles  are 
divided,  there  is  a  great  probability  that  the  patient  may  suffer  there- 
after from  hernial  ])rotrusionb ,  and  for  this  reason  it  will  be  desirable 
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to  secure  as  complete  and  prompt  uniojLL  as  possible.  The  wound 
should  therefore  be  closed  by  sutures,  and  firmly  supported  by  adhe- 
sive plasters  and  bandages.  The  sutures  are  in  these  cases  rendered 
the  more  necessary,  because  adhesive  plasters  alone  give  a  very  inade* 
quate  support  to  the  edges  when,  as  in  wounds  of  the  belly,  the  under- 
lying structures  are  movable,  and  afford  little  or  no  counter-support 
Advantage  should  also  be  taken  of  posture,  to  relax  the  fibres  of 
the  several  muscles,  and  to  render  their  approximation  more  complete 
When  union  is  accomplished,  the  patient  must  continue  to  wear  a 
broad  band  until  it  is  reasonable  to  suppose  that  a  hernia  will  not  occur. 

In  case  the  peritonaeum  is  laid  open  and  the  viscera  protrude,  their 
condition  must  be  observed  ;  and  if  they  are  not  wounded,  they  must 
be  carefully  returned.  If  the  intestinal  tube  is  found  to  have  suf- 
fered lesion,  it  may  require  the  application  of  sutures  before  its  re- 
duction, in  accordance  with  the  rules  given  when  treating  of  gunshot 
wounds  of  the  belly. 

Punctured  Woimds  of  the  Belly. — Belly  woimds,  inflicted  by 
pocket-knives  and  other  small  weapons, — of  very  frequent  occurrence 
in  civil  practice, — and  wounds  inflicted  by  the  bayonet  in  military 
practice,  are  in  general  more  fatal  than  large  incised  or  lacerated 
wounds.  First,  because  a  small  piece  of  omentum,  or  of  intestine,  is 
apt  to  protrude  and  become  strangulated;  and,  second,  because  the 
viscera  are  more  liable  to  be  wounded.  Penetrating  wounds  inflicted 
by  a  sharp  pocket-knife  we  have  observed  to  be  particularly  fatal. 

Treatment. — If  none  of  the  viscera  have  escaped  through  the  ori- 
fice made  by  the  weapon,  the  wound  must  be  closed  at  once  by  ad- 
hesive plaster,  compress,  and  bandage.  Under  no  circumstances  is  it 
proper  to  explore  the  wound  with  the  probe  or  with  the  finger.  But 
in  case  any  of  the  viscera  protrude,  and  they  have  suffered  no  lesion, 
they  must  be  promptly  reduced ;  for  which  purpose  it  may  become 
necessary  to  give  the  patient  an  anaesthetic,  and  enlarge  the  opening 
by  incision. 

Wlien  an  intestine  is  wounded  and  thrust  out  of  the  cavity  of  the 
belly,  the  surgeon  will  be  required  to  determine  whether  to  employ 
sutures  before  the  reduction  of  the  viscus ;  or  upon  the  propriety  of 
reducing  it,  but  with  the  margins  of  the  visceral  wound  made  fast  by 
sutures  to  the  parietal  wound  ;  or  of  leaving  it  where  it  is  found.  If 
the  wound  of  the  intestine  is  not  more  than  two  lines  in  length,  it  will, 
probably,  be  most  safe  to  return  it  without  a  suture.  If,  however,  the 
wound  is  from  two  to  four  lines  in  length,  or  larger,  it  should  be  stitched 
before  reduction ;  and  only  when  it  is  much  torn,  and  the  external 
wound  partakes  more  of  the  nature  of  a  lacerated  wound — as,  for  ex- 
ample, in  certain  wounds  made  by  the  bayonet — will  it  be  advisable  to 
stitch  the  margins  of  the  visceral  wound  to  the  parietal.  A  gangre- 
nous condition  of  the  protruding  viscus  would  render  it  necessary  to 
leave  it  where  it  is  found.     (See  Gunshot  Wounds  of  the  Abdomen.) 
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Difi&rential  Diagnosis  and  Prognosis  in  Wounds  of  the  Visoera 
— ^The  following  Bummary  of  observations  is  all  that  is  reqnired  in  this 
connection : — 

Wounds  of  the  stomach  are  recognized  by  the  depth  and  direction 
of  the  wound ;  by  the  vomiting  of  blood  ;  by  the  discharge  of  the 
contents  of  the  stomach  externally  through  the  wound ;  and  by  the 
great  prostration  of  tlie  system,  caused  by  the  injury.  The  prognosis 
is  generally  fatal. 

Wounds  of  the  intestinal  tvhe  may  be  known  by  the  signs  which 
indicate  faecal  extravasations,  and  especially  by  the  evacuation  of  blooi 
They  are  not  so  often  fatal  as  wounds  of  the  stomach. 

A  wound  of  the  liver ^  unless  quite  small,  is  followed,  generally,  by 
the  rapid  escape  of  blood  into  the  abdominal  cavity ;  and  its  especial 
characteristic  sign  is,  therefore,  early  syncope,  or  those  general  symp- 
toms which  indicate  a  loss  of  blood,  and  which  can  easily  be  distin- 
guished from  the  symptoms  of  "shock."  In  some  cases  death  ensues  as 
speedily  as  if  the  heart  had  been  opened.  If  life  is  prolonged  a  few 
days,  there  may  be  a  discharge  of  bile  from  the  wound,  and  the  nana) 
signs  of  hepatic  inflammation. 

Wounds  or  rupture  of  the  gallMadder  are  characterized  by  great 
pain,  caused  by  the  escape  of  the  bile  into  the  peritoneal  cavity,  and 
by  prostration.  Death  results  in  nearly  all  cases  within  a  few  days, 
from  peritonitis.  A  few  examples  of  recovery,  however,  with  a  biliary 
fistula,  have  been  recorded. 

Wounds  of  the  spleen^  unl'^ss  very  superficial,  cause  speedy  death  by 
hsemorrhage. 

Wounds  of  the  kidneys  are  followed  by  bloody  urine,  urinarj 
tistulae,  acute  nephritis  and  suppuration.  In  most  cases  deatli  has 
resulted  in  a  few  days  ;  or  in  a  few  weeks  at  the  longest 

Wounds  of  the  bladder  (see  Gunshot  Wounds  and  Wounds  of  the 
Gtenito-urinary  Organs). 

Fistula  of  the  Stomach.  Syn.,  Fistula  Ventriouli,  R.  C— 
A  number  of  cases  are  upon  record,  in  which  patients  have  survived  a 
fistula  of  the  stomach  for  many  years.  Dr.  Murchison  has  collected 
and  published  several  of  these  examples,  in  connection  with  the  report 
of  a  case  which  came  under  his  cwn  observation.*  The  principal  in- 
convenience to  which  these  patients  are  subjected  i«  the  constant  escape 
of  food,  and  the  consequent  inanition.  The  mucous  membrane 
also,  as  in  artificial  anus,  is  liable  to  become  protruded,  especially 
when  the  lesion  is  near  the  pyloric  extremity  of  the  stomach. 

Such  fistuljB  always  evince  a  natural  tendency  to  close,  which  must 
oe  encouraged  by  not  permitting  the  pad,  employed  to  prevent  the 
escape  of  the  contents,  from  pressing  into  the  orifice.  I  am  not  aware 
that  any  one  has  succeeded  in  closing  these  fistulae  completely  by  a 

» Bdnvei  Surgery,  Ed.  of  1861,  vol.  ii,,  p.  452. 
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elastic  operation ;  yet  this  procedure  occaBiouall;  succeeds  in  cases  of 
irtificial  anus,  and  might,  no  doubt,  in  these  cases  also. 

FsBoal  Fistula.  Syn.,  Fistula  Steroorosa,  R.  O. — Surgical  wri- 
ers  have,  under  the  terra  "  artificial  anus,"  included  the  accident  now 
uider  consideration,  and  also  the  artificial  anus  which  is  made  for  tlie 
*elief  of  intestinal  obstructions ;  a  plan  of  nomenclature  which  is  very 
confusing  to  the  student,  and  for  this  reason  I  have  thought  proper  to 
exclude  the  term  as  a  synonym  for  a  faecal  fistula,  and  to  reserve  it  ex- 
dusively  for  the  operation  hereafter  to  be  described. 

There  are  two  principal  forms  of  faecal  fistulae :  one  in  which  the  side 
>f  the  gut  having  been  perforated,  or  having  sloughed,  the  outer  wall 
)f  the  canal  contracts  adhesions  to  the  internal  parietes  of  the  abdomen, 
md  the  inner  wall  remains  in  its  normal  position,  so  that  the  direction 
3f  the  intestinal  channel  is  the  same  as  before  the  accident.  To 
this  class  belong  most  of  the  faecal  fistulae  caused  by  gunshot, 
lacerated,  incised,  and  penetrating  wounds ;  and  which,  as  we  shall 
liereaf  ter  have  occasion  to  see,  usually  get  well  spontaneously.  In  the 
second  variety — the  gut  having  given  way  at  the  most  convex  or  pro- 
jecting point  of  an  intestinal  fold  or  knuckle — adhesions  of  the  outer 
wall  have  occurred  in  the  same  manner  as  in  the  first  variety,  but  the 
inner  wall  remains  folded  upon  itself,  forming  a  septum  between  the 
two  portions  of  the  canal,  and  preventing  the  passage  of  the  faeces  from 
the  upper  to  the  lower ;  an  arrangement  which  may  be  compared  to 
the  parallel  tubes  of  a  double-barrelled  gun.  The  faeces  are,  in  conse- 
(juence,  diverted  toward  the  tegumentary  opening  incessantly  and  with 
force,  rendering  the  case  incurable  so  long  as  this  condition  remains. 
Those  faecal  fistulae  which  occur  from  sloughing  of  strangulated  hernias 
generally  belong  to  tliis  class. 

Treatment. — A  large  proportion  of  tlie  first  variety — as  will  be 
ieen  by  reference  to  what  has  been  said  in  connection  with  gunshot 
wounds — get  well  spontaneously  ;  or  they  demand  for  their  cure  only 
3aref ul  attention  to  the  diet.  In  case,  however,  after  the  lapse  of  six 
months  or  a  year,  the  cure  is  not  accomplished,  it  may  sometimes  be  ef- 
fected by  a  plastic  operation. 

In  the  second  variety  it  will  be  impossible  that  a  ciu*e  should  take 
place,  until  the  direct  course  of  the  canal  has  been  in  some  measure  re- 
stored by  the  destruction  or  displacement  of  the  intervening  septum. 
For  this  purpose  a  great  variety  of  tents  have  been  employed,  some  of 
which  were  tubular,  and,  being  made  of  materials  which  are  inucxjuous, 
md  which  gradually  soften  and  disappear  with  the  alvine  discharges, 
have  been  introduced  into  both  the  upper  and  lower  orifices,  and  then 
&hut  in  by  a  plastic  operation.  These  devices  have  generally  failed, 
and  are  no  longer  practised. 

Dupnytren  sought  to  destroy  the  septum  by  forcible  pressure ;  and 

for  this  purpose  he  densed  the  instrument  called  the  "  enterotome,*' 

composed  of  a  couple  of  steel  forcep-like  blades,  which,  being  introduced 
48 
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uifx)  the  canals,  were  made  to  comprees  the  septum  by  the  action  a  a 
screw.  The  instrument  is  cumbrous,  and  its  use  is  attended  with  the 
danger  of  causing  symptoms  of  strangulation  and  fatal  peritonitis. 

Dr.  Physick,  of  Philadelphia,  had  in  1809,  long  before  Dupuytren  in- 
vented the  enterotome,  devised  and  practised  a  more  rational  operation 
He  passed  a  strong  ligature  through  the  septum,  and  tying  it  moderately 
tight  upon  the  enclosed  tissues,  he  permitted  it  to  remain  for  a  week. 
Adhesion  being  thus  secured  between  the  opposing  peritoneal  surfaces, 
he  proceeded  at  once,  and  with  entire  safety,  to  cut  away  as  much  of 
the  septum  as  he  thought-  necessary.  The  fseces  now  resumed  their 
natural  course,  and  the  cure  was  accomplished  subsequently  by  the 
spontaneous  closure  of  the  external  wound. 

Abscesses  of  the  Abdomen. 

Abscess  between  the  Miisoles  and  other  Structures  oomposiiig 
the  Abdominal  Parietes. — Mrstj  Anterior  Pa/riet<ss. — ^It  is  very  im- 
usual  to  meet  with  abscesses  in  the  anterior  parietes  of  the  belly,  unleflB 
they  have  originated  from  purulent  depots  connected  with  some  of  the 
viscera ;  as,  for  example,  from  abscess  of  the  liver,  in  connection  with 
inflammation  of  the  csecum,  appendix  vermif ormis,  etc.  Having  theii 
source  within  the  abdominal  parietes,  we  have  seen  them  chiefly  in 
syphilitic,  scrofulous,  and  ansemic  patients;  and  in  such  cases  they 
are  prone  to  form  long  and  tortuous  sinuses. 

Second^  Lateral  and  Posterior  Parietes. — In  the  lumbar  and  iliac 
regions  intermuscular  abscesses  are  more  common  ;  yet  even  here  they 
are  sufficiently  unfrequent  to  authorize  a  suspicion  in  all  cases  that  they 
may  have  their  source  within  the  cavity  of  tlie  thorax  or  abdomen,  in 
some  portion  of  the  vertebral  column,  or  in  the  pelvic  bones. 

Pus  collects  pretty  frequently  under  the  thick  integument  of  the 
loins.     Generally,  as  the  result  of  some  severe  injury,  the  skin  has  been 
separated  from  the  subjacent  aponeurotic  expansion  of  the  latissimus 
dorsi,  and  a  large  hoBmatocele  is  at  firet  formed.     After  a  time  suppu- 
ration takes  place  in  the  sac,  but  the  pus  approaches  the  surface  with 
difficulty,  and,  unless  the  abscess  is  opened  early,  it  will  descend  and 
open  spontaneously   u])on   the   sacrum,  nates,  or  back  of  the  thigh. 
Owing  to  the  density  of  the  sub-tegumentary  areolar  tissue  along  the 
spinous  processes,  it  seldom  crosses  from  one  side  to  the  oilier.    It 
deserves  to  be  mentioned  that  these  sub-tegumentary   hsematocelea 
do  not  always  suppurate,  but  occasionally  result  in  the  formation  of 
serous  cysts  called  liygromata. 

Matter  may  form  posterior  to  the  central  fold  of  the  transversalis 
a})oneurosis,  as,  for  example,  within  the  sheaths  of  the  serratus  posticus 
inferior  and  latissimus  dorsi,  or  within  the  sheaths  of  the  sacro-lum- 
balis,  longissimus  dorsi,  and  semispinalis  dorsi ;  and  in  either  of  these 
cases    the  matter  is  pretty   certain  to  evacuate  itself    beneath  th« 
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integument  posteriorly ;  while,  on  the  other  hand,  if  tho  matter  collecti 
interior  to  the  middle  transverBalia  aponeurosis,  within  the  eheath  of  the 
juadratus  lumborum,  it  will  easily  penetrate  the  anterior  fold  and  enter 
he  abdominal  cavity. 

Psoitis  and  Psoas  Abscess.  Syn.,  Absoessus  Psoadioi,  R*0 — ^As  a 
result  of  inflammation  of  the  psoas  muscle,  pus  may  form  within  it£ 
iheath,  constituting  a  psoas  abscess.  This  term  has  been  employed, 
bowever,  in  a  much  more  general  sense,  as  indicating  not  only  suppu- 
ration within  the  sheath  of  the  psoas  muscle,  but  also  suppuration 
resulting  from  caries  of  the  vertebrae ;  in  which  case  the  pus  often 
Dntei-s  the  eheatli  of  the  psoas  above,  and  by  this  route  passes  down* 
wards  to  escape  from  the  pelvic  cavity.  Finally,  the  term  has  been 
employed  as  synonymous  with  "  lumbar  abscess,"  and  thus  made  to 
include  all  abscesses  occurring  in  the  deeper  structures  of  the  limibar 
region. 

In  very  many  cases  it  is  impossible  to  say  where  the  abscess  hiu9  ori- 
^nated,  or  to  indicate,  prior  to  death,  its  precise  course.  In  others 
it  is  pi*obable  that  the  inflammatory  and  suppurative  action  pervades 
many  structures  at  the  same  time ;  and  in  such  cases  no  more  exact 
term  than  lumbar  abscess  can  be  employed  ;  yet  there  are  not  wanting 
examples  in  which  tlie  actual  seat  and  course  of  the  abscess  may  be 
positively  aftinned. 

Psoitis  is  the  result,  usually,  of  some  violence  done  to  the  muscle,  in 
wrhich  also  the  iliacus  intemus  generally  participates.  Thus,  for  exam- 
ple, it  has  been  caused  by  long  races  and  forced  marches  ;  by  leaping 
md  vaulting.  Professional  *'  tumblei-s  "  often  strain  these  muscles  when 
standing  upon  the  feet  and  hands  with  the  body  curved  forwards. 
Men  engaged  in  the  lumber  trade,  and  especially  in  rafting,  are  pecu- 
liarly liable  to  psoitis.  It  may  be  (jaused,  also,  by  the  pressure  of  the 
bead  of  the  child  in  parturition  when  the  psoas  encroaches  upon  the 
jii>-iliuc  diameter  of  llie  pelvis. 

The  accession  of  inflammation  is  indicated  by  pain  in  the  lumbar  re- 
gion extending  down  the  thigh,  pain  and  retraction  of  the  testicles,  in- 
ibility  to  stand  for  any  length  of  time,  and  relief  of  the  sense  of  discom- 
fort when  lying  or  even  sitting  with  the  thighs  flexed.  When  pus  forms, 
it  follows,  in  a  certain  proportion  of  cases,  the  course  of  the  muscle  un- 
til it  has  escaped  from  underneath  Poui)art's  ligament.  This  commonly 
takes  place  on  the  outer  or  iliac  side  of  the  nmscle  ;  when  it  may  point 
my  where  in  the  thigh,  but  usually  on  the  inner  and  middle  or  upper 
portions.  In  otlier  cases  tlie  pus  escapes  from  the  sheath  of  the  psoas 
niiscle  near  the  junction  of  that  muscle  with  the  iliacus  intemus;  at 
nrhich  point,  in  the  dii'ection  of  the  integument,  the  fascia  is  thin,  and 
t  makes  its  way  to  the  surface  along  the  outer  margin  of  the  quadratus 
iumborum  and  over  the  crest  of  the  ilium,  or  parallel  to  Poupart's 
ligament ;  or,  breaking  through  the  psoas  fascia  at  some  other  point^ 
^e  abscess  pours  its  contents  into  the  loose  sub-peritoneal  areolai 
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tissue,  and  now  it  may  reach  the  surface  through  a  variety  <  f  natural 
outlets. 

When  a  psoas  abscess  of  purely  traumatic  origin,  uncomplicated  with 
caries  of  the  spine  or  with  other  grave  lesions,  reaches  the  surface  by 
its  most  direct  routes,  the  prognosis  is  favorable.  I  could  cite  a  num- 
ber of  cases  in  confirmation  of  this  statement. 

Vertebral  Abscesses. — By  this  term  1  designate  those  abscesses  re- 
sulting from  inflammation  of  the  vertebral  and  intervertebral  structures 
— arthro-chondritis — usually  accompanied  with  caries  of  the  verte- 
br8B,  and  with  softening  and  ulceration  of  the  intermediate  fibroKjarti- 
laginous  tissues.  They  have  been  heretofore  denominated  "  psoas"  or 
"  lumbar "  abscesses.  The  reasons  which  have  led  to  tliis  substitutioD 
of  terms  have  already  been  given. 

Arthro-chondritis,  or  inflammation  of  the  vertebral  column,  is  most  fre- 
quently observed  during  the  period  of  infancy,  or  very  soon  after  the 
child  begins  to  walk,  but  it  may  occur  at  any  period  of  life.  Children 
of  a  strumous  or  tuberculous  diathesis  are  especially  liable  to  this  affec- 
tion ;  but  a  careful  inquiry  will  generally  disclose  the  fact  that  some 
direct  injury  was  the  immediate  or  exciting  cause.  It  is  not  proposed 
in  this  place  to  enter  into  a  consideration  of  spinal  caries,  but  to  refer 
to  it  only  as  the  most  common  source  of  vertebral  abscesses. 

Vertebral  abscesses  may  originate  at  any  part  of  the  vertebral  colnmn ; 
but  the  liability  diminishes  as  we  proceed  from  the  lumbar  vertebra  to- 
ward the  occipital  bone.     They  are  cliaracterized  by  those  signs  which 
indicate  inflammation,  softening  and  caries  of  vertebrae,  namely,  local- 
ized pain,  tenderness,  and  angular  projection  of  the  spinous  processes;  to 
which  will  be  added  those  general  disturbances  which  accompany  the 
formation  of  pus,  such  as  irregidar  chills,  fever,  etc.,  and  finally  pointing 
of  the  matter  toward  the  surface.     It  seems  proper  to  say,  incideutallVj 
that  arthro-chondritis,  softening  and  angular  distortion  of  the  spine,  do  not 
always  imply  either  caries  or  suppuration.    We  often  meet  with  cases  in 
which  complete  recovery,  with  permanent  spinal  deformity,  but  without 
the  evacuation  of  pus,  indicates  clearly  that  neither  caries  nor  suppura- 
tion has  ever  taken  place.     Some  pathologists  have  thought  that  ii> 
these  examples  pus  has  been  formed  and  subsequently  absorbed  ;  but 
they  have  furnished  no  proof  of  the  soimdness  of  their  opinions,  and 
we  see  no  reason  for  their  acceptance.     A  better  explanation  is  furnish- 
ed in  the  supposition  that  softening,  interstitial  absorption,  and  conse- 
quent atrophy  of  the  bodies  have  caused  the  dorsal  projections. 

When  caries  takes  place  in  the  upper  cervical  vertebrae,  the  pus  usually 
presses  towards  the  back  of  the  phar}Tix,  forming  k  post-pharyngeuL  alh 
scess  ;  or  it  may  fall  downwards  between  the  vertebi-ae  and  oesophagus, 
and  finally  enter  the  posterior  mediastinal  space.  Matter  resulting  from 
caries  of  the  lower  cervical  and  of  the  dorsal  vertebrae  usually  follows  the 
same  course,  descending  along  the  posterior  mediastinal  space,  passing  un- 
der the  ligamentum  arcuatrni  internum,  entering  between  the  fibres  and 
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witliiii  tlie  Bheath  of  thepeoas  muBcle,  eomctimes  bifurt^ting  ubove  Ihej 
diapliragio  to  pass  iip<^>n  each  side  of  the  spinal  column,  and  laaking  Its  ^ 
final  exit  from  the  body  in  the  earae  direction  as  a  peoas  abscess.     Oc- 
casionally a  dorsal  vertebral  abacess  opens  upon  the  back,  three  or  fonr 
inches  to  the  one  side  or  the  other  of  the  spinal  column,  between   the 
trapezius  and  lutiasiimis  dorsi.    Pyothoras  sometimes  points  in  the  same  1 
direction.     Both  cervical  and  dorsal  abscesses  may  open  into  the  cavi^l 
wf  the  thorax.  M 

^^^ffhe  psoiB  mnacles  liarc  their  orijic^Q  from  the  sides  and  transverse  por-d 
^^^■es  of  the  bodies  of  tbc>  la^t  dorsal  and  four  upper  lumbar  Tertebrsa,-! 
^^B  when  either  one  of  these  vertebra:  ia  the  seat  of  canes,  the  matterfl 
^iSSltrates  between  tbe  muscular  fibres  within  tlie  sbeath.  causing,  8omfr<fl 
times,  almost  complete  atrophy  or  destruction  of  the  mutjcular  tlssuerfl 
and  finally  escapes  from  the  cavitv  of  the  belly  by  the  same  outlets  aa  the4 
psoas  iiW.TiiB  wliirh  results  from  psoitis. 

Caries  of  the  Last  Lumbar  Vertebra,  and  Suppurative  Disease 
of  the  Saoro-iliae  Junction.— AVe  have  in  several  instances  found 
altecesaes  originating  from  these  sources  evacuate  themselves  in  front  of  ■ 
die  qnadratus  lumbornm,  above  the  crest  of  the  ihum.     Either  of  them,  J 
however,  may  find  other  i-outes  within  or  without  the  pelvic  cavity.        I 

Ipei-rical,  doi-sal,  and  limibar  abscesses,  depending  upon  caries  of  the  ' 
djes  of  the  vertebrte,  are  iu  most  cases  fatal.     In  a  few  exceptional 
iBiplcs,  aft«r  the  evacuation  of  tbe  pns,  and  a  protracted  continuance 
^e  discharge,  the  vertebral  stnictures  resume  a  healthy  action,  bony  _ 
splints  are  fonned,  and  recovery  takes  place  with  permanent  deformi^H 
fj  the  spine.  M 

In  a  few  cases  caries  of  the  oblique  and  truusverso  proiies^s  liaol 
been  found,  but  always  connected  with  disease  of  the  bodies.  It  IM 
pocBible,  however,  that  in  some  instances  an  abscess  may  have  its  souroefl 
in  a  diseased  condition  of  one  of  tliese  processes ;  and  especially  wouIAm 
it  ecem  possible  that  it  might  occur  in  connection  with  ulceration  of  thflfl 
articulating  surfaces  of  tlie  oblique  processes ;  hut  I  do  not  know  thatS 
any  example  of  this  kind  has  ever  been  recorded.  ■ 

Abscesses  originate   occasionally  within   the   sub-peritoneal  areolaBa 
tissue  as  a  consequence  of  peritonitis,  enteritis,  me^itis,  and  ovaritiB|;l 
or  as  metastatic  collections,  or  in  connection  with  pyEemia ;  but  in  moota 
cases  the  pus,  having  formed  originally  in  the  pleural  or  abdominal  cavity  J 
in  tlie  structure  of  the  enclosed  viscera,  in  the  fleshy  parietes,  in  conrsfl 
uection  with  disease  of  the  vertebrte,  or  of  the  sacro-iliac  junction,  or  I 
from  suppurative  inflammation  of  the  psoas  muscle,  has  subsequently 
broken  through  into   this   loose,  abundant,  and  widely  disseminated 
structure.     From  whatever  source  derived,  a  purulent  collection  within 
the  8ub-]ieritoneal  areolar  tissue  may  dischaige  itself  over  the  brim  of 
the  pelvis,  along  the  inguinal  canal,  ijeneath  Foupart's  ligament,  at  the 
obturator  foramen,  through  the  ischialic  notch,  into  the  bladder  and 
^^Mestinal  canal,  beside  the  rectum,  or  into  the  vagina.     I  have  mysellj 
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o  expand  its  wails  above  and  latterly,  while  its  prolongation  beneath 
lie  integument  external  to  the  abdominal  cavity  is  a  matter  of  compara- 
ively  little  moment. 

Whenever  the  time  arrives  at  which  the  evacuation  of  the  pus  seems 
X)  be  proper,  or  ine'.itable,  it  is  better,  in  my  opinion,  to  accomplish 
iis  slowly  by  repeated  small  punctures,  which  may  be  left  open  oi 
3nly  covered  and  supported  by  a  compress  and  bandage.  This  is  in 
H>n)e  measure  an  imitation  of  the  natural  process  of  evacuation,  and,  I 
believe,  it  is  usually  folloNved  by  less  intense  febrile  disturbance 
Probes,  tents,  and  injections  are  never  admissible  until  the  abscess 
bas  been  opened  several  weeks.  Indeed,  I  have  never  seen  any  benefit 
from  either  tents  or  injections  at  any  period  of  the  progress  of  this  class 
^f  purulent  collections. 

Abscess  of  the  Uver.  Syn.,  Absoessus  Jeoinoris,  R.  O. — Abscess 
rf  the  liver  may  occur  as  a  consequence  of  pyaemia,  as  a  result  of  vari 
)us  affections  of  the  aluneutary  canal,  especially  of  dysentery,  of  acute 
nflanmiation  of  the  liver,  and  from  various  other  causes. 

Hepatic  abscesses  are  much  more  frequent  in  warm  climates  than  in 
•x>ld  or  temperate  regions ;  and  at  present  our  largest  amount  of  expe- 
ience  and  statistical  inforaiation  is  derived  from  those  medical  gentle- 
nen  who  have  practised  in  the  East  Indies  and  Egypt.  The  Medico- 
Jurgical  Society  of  Alexandria  published,  a  few  years  since,  the  conclu- 
ions  derived  from  a  discussion  upon  this  subject,  including  a  report  of 
.23  cases,  of  whom  79  died,  and  in  9  the  results  were  not  ascertained. 
)f  the  whole  number,  81  were  not  operated  upon ;  and  it  was  observed 
hat  if  the  abscess  opened  into  the  peritonaeum,  pleura,  pericardium,  sto- 
nach  or  intestines,  or  anywhere  except  into  the  lungs,  the  result  was 
generally  fatal.  The  total  mortality  in  the  cases  not  operated  upon  was 
SO  per  cent.  42  cases  were  operated  upon,  with  a  mortality  of  only  50 
per  cent. ;  but  a  subdivision  of  this  group  into  small  and  large  abscesses 
gave  a  still  more  interesting  result.  In  10  cases  of  abscesses  smaller 
than  a  man's  fist  the  mortality  after  the  operation  was  reduced  to  30 
per  cent.,  while  the  mortality  after  operation  in  the  case  of  abscesses  of 
iie  size  of  a  man's  fist,  or  larger,  was  68.18  per  cent. 

The  conclusions  reached,  therefore,  were,  that  it  was  better  to  open 
hose  abscesses  than  to  leave  them  to  open  spontaneously ;  and  that  the 
earlier  the  operation  was  made  the  greater  would  be  the  chance  of  re- 
::overv.' 

Dr.  W.  Stewart,  who  has  had  a  large  experience  in  India,  observes 
ilso  that  hepatic  abscesses  evacuating  themselves  by  the  lungs  not  un- 
Erequently  terminate  in  recovery;  but  when  in  any  other  direction, 
wrhether  by  the  aid  of  the  knife  or  spontaneously,  they  have  all,  so  far 
IS  his  experience  extends,  terminated  fatally.' 

>  TTie  Medical  Boccrd^  Sept.,  1808,  copied  from  the  publication  of  the  Aloxandria 
lledico-i^iiTgical  Society. 
*  76*d.,  jTine4,  '870,  p.  12. 
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LTnf  ortunately  we  have  no  means  of  determining  the  course  of  the 
matter  in  one  direction  or  the  other.  If  the  abscess  forms  near  the 
convex  surface  there  is  a  chance  that  it  may  make  its  way  into  the  lungs; 
if,  however,  the  matter  collects  near  the  concave  surface  it  is  more  liable 
to  open  into  the  stomach  or  intestinal  tube,  and  it  is  only  when  the 
pointing  is  toward  the  anterior  and  superior  margins  that  it  is  likely  to 
reach  the  surface. 

These  abscesses  ought  never  to  be  opened  unless  they  point  distinctly 
toward  the  surface,  nor  until  sufficient  time  has  elapsed  for  the  perito- 
neal surfaces  to  have  become  adherent.  If  this  rule  is  not  observed,  the 
pus  will  be  evacuated  into  the  peritoneal  cavity  and  the  patient  will  die 
in  consequence.  Many  years  ago  a  surgeon  whom  I  met  in  consultation 
decided,  against  my  protest,  to  operate  when  the  conditions  named  did 
not  obtain.  The  abscess  was  reached,  but  about  one-half  of  the  pas 
entered  the  peritoneal  sac,  and  the  patient  survived  only  a  few  hours. 
Some  recent  observations  would  seem  to  show  that  aspiration  could  be 
pnictised  with  less  risk  than  the  open,  free  incision;  but  it  is  difficult  to 
understand  how  the  partial  evacuation  thus  obtained  could  effect  a  cure. 

In  several  instances  I  have  seen  these  collections  reach  the  surface 
with  safety,  the  openings  being  usually  formed  between  the  ribs,  near 
the  lower  margin  of  the  chest ;  and  these  patients  have  generally,  after 
many  months  or  yeai*s,  made  a  complete  recovery. 

Tumors  of  the  Abdomen. 

We  do  not  very  often  meet  with  tumors  connected  with  the  antenor 
parietes  of  the  abdomen ;  but  upon  the  back,  both  in  the  dorsal  and 
limibar  regions,  they  are  of  frequent  occurrence.  In  most  cases  these 
growths  are  adipose  ;  occasionally  they  are  encysted^  containing  serum, 
sebaceous  matter,  or  blood — hcematoceles  ;  hurscB  sometimes  form  over 
projecting  spines  and  at  the  inferior  angle  of  the  scapula.  The  other 
varieties  of  tumors  are  very  seldom  seen  upon  the  back. 

Adipose  tumoi-s  occurring  upon  the  front  of  the  belly  are  sometimea 
attached  to  the  peritonaeum,  consituting  the  hernies  graisseuses  of  the 
Frencli ;  and  as  this  fact  cannot  always  be  known,  it  may  be  considered 
a  good  rule  not  to  interfere  with  them,  unless  they  cause  considerable  in- 
convenience. Adipose  tumoi-s  of  the  l:)ack,  when  developed  beneath  tlie 
muscular  or  tendinous  expansions,  assume  a  flattened  form,  and  may  be 
mistaken  for  abscesses.  AVhen  superficial  they  are  more  prominent,  but 
seldom  pedunculated.  Subcutaneous  adipose  tumors  are  often  migra- 
tory. I  have  seen  one  example  of  an  adipose  tiunor  in  this  region  which 
travelled  from  near  the  angle  of  the  scapula  to  the  nates,  and  anotlier 
which  travelled  from  the  neck  to  the  loins  in  the  couree  of  a  few  years. 

Intra-parietal  abdominal  tumoi^s  form  a  very  numerous  and  interes- 
ting class,  often  exceedingly  diflicult  of  diagnosis,  and  still  more  difli- 
cult  of  cure.     Abdominal  tumors,  or  swellings  which  bear  a  resemblance 


CYSTIC   TUMOBS   OF  THE   LIVER.  761 

)  tumors,  may  be  occasioned  by  the  various  forms  of  enlargement  of 
he  liver,  such  as  simple  hypertrophy,  hypertrophy  from  fatty  degenera- 
ion,  tumefaction  from  retention  of  bile;  by  scirrhus,  encephaloid,  or 
lelanosis  of  the  liver;  by  watery,  encysted,  and  hydatid  tumors;  by 
bscess  of  the  liver,  or  displacement  from  pyothorax ;  by  dilatation  or 
38ce8s  of  the  gall-bladder ;  by  enlargement,  tumors,  or  abscess  of  the 
Jeen ;  by  tumors  or  displacement  of  the  kidneys ;  by  exostoses,  enchon- 
•oraata,  or  malignant  growths  from  the  pelvic  bones;  by  hypertrophy 

mesenteric  glands ;  by  aneurisms ;  by  peritoneal  sacs  containing  cal- 
Ji  ;*  by  ovai'ian  cysts  and  solid  malignant  or  non-malignant  growths  of 
e  ovaria  and  broad  ligaments ;  by  libroid  and  other  uterine  tumors ; 
r  enlargements  of  the  prostate  gland ;  by  various  abscesses,  hemise, 
5cal  obstructions  and  accumulations ;  and  even  by  flatus,  the  last  giv- 
g  rise  to  the  so-called  "  phantom-tumor." 

M.  N^laton  has  described  a  fibroid  tumor  which  occurs  pretty  fre- 
lently,  according  to  his  observations,  in  the  iliac  region,  ha\dng,  in  all 
fts,  a  pedicle  by  whitjh  it  is  attached  to  the  concave  surface  of  the 
um,  near  its  anterior  superior  process.  M.  N^laton  has  seen  fifteen 
BOB,  all  of  which  occurred  in  women  who  had  borne  children.  They 
ly  be  removed  by  incision  without  entering  the  cavity  of  the  peri- 
3£eum ;  and  when  removed  they  have  not  returned.' 
Cystio  Tumors  of  the  Iiiver  present  two  varieties.  First,  the 
npls  aeroics^  or  watery  cyst^  described  by  Mr.  Brodie,  arid  observed 

Drs.  Bristowe  and  Wilks  to  coexist  frequently  with  cystic  degenera- 
^n  of  the  kidneys.'    Second,  the  hydatid  cyst,  or'acephdlxhcy%t  hydatid^ 

a  compound  and  pix>lif crating  nature,  and  containing  tlie  parasite 
[led  echinococcua^  We  have  no  means  of  recognizing  these  cysts 
len  they  are  small ;  but  when  they  have  attained  considerable  size  tiiey 
ty  pass,  by  perforation,  into  the  alimentary  canal  and  be  detected  in  the 
icuations.  They  form,  sometimes,  very  large  tumors,  and  may  at 
nous  periods  of  their  growth  be  confounded  with  an  abscess  of  the 
er,  encephaloid  of  the  liver,  or  with  dilatation  of  the  gall-bladder. 
16  essential  points  in  the  differential  diagnosis  are,  the  absence,  in 
»t  cases,  of  pain,  tenderness,  or  other  signs  of  hepatic  disturbance, 
it  the  symptoms  which  have  been  considered  most  pathognomonic 
e  the  musical  note  observed  by  Hayer  and  Brian9on  on  percussion ; 
id,  added  to  fluctuation, — which  is  common  to  this  and  to  other  cavifies 
staining  a  thin  fluid, — a  peculiar  vibi-ation.  In  a  case  reported  by 
re.  Keyes  and  Van  Buren  tliese  signs  were  not  present,  and  the  diag- 
)8is  was  not  made  out  until  the  cysts  were  evacuated  by  the  bowels.* 
tperiments  made  by  Brian9on  seem  to  show  that  the  absence  of  the 


*  TVwif.  Lan.  Pat/i.  Soc.,  vol.  vi.,  p.  204 ;   vol.  xii.,  p.  89. 
«  N^ton,   Chir,  Path.,  vol  iv.,  p.  894. 

'  Tram.  Land,  Path.  8oe.y  vela,  vii  and  x. 

*  {Found  also  oecamonaUy  in  oVier  organs.) 

*  Rejes  and  Von  Buren.     The  Med.  Record,  Jan.  1,  I860 
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suddenly  increased  by  the  removal  of  the  pressure,  and  the  amseqnent 
abstraction  of  blood  from  the  brain  and  other  vital  organs  sometimei 
causes  syncope.  The  point  usually  selected  for  the  operation  is  the 
median  line,  through  the  tendinous  structure  of  the  linea  alba,  perhaps 
about  midway  between  the  umbilicus  and  the  pubes.  The  surgeon 
may,  however,  select  any  point  in  this  line,  provided  it  is  not  lower 
than  within  three  inches  of  the  pubes.  I  have  several  times,  when 
tlie  mnbilicus  has  been  found  distended  by  the  fluid,  and  projecting, 
operated  at  this  point,  which  possesses  the  advantage  of  not  being 
covered  by  fat,  and  of  presenting  no  tendinous  structure  throngh 
which  the  trocar  must  pass.  The  higher  the  puncture  is  made, 
the  greater  will  be  the  danger  of  wounding  the  omentum  or  intestine. 
Operators  have  occasionally  opened  through  an  old  hernial  sac,  from 
which  the  viscera  have  retired,  and  which  is  now  distended  will 
serum. 

I  wish  to  suggest  to  the  surgeon  the  propriety  of  marking  the  spot 
upon  the  linea  alba,  with  ink  or  the  tincture  of  iodine,  where  it  is  pro- 
posed to  cut,  while  the  patient  is  lying  upon  the  back,  and  before  tlu 
bandage  is  applied ;  since,  when  tiie  belly  is  thus  enormously  distended, 
and  after  the  bandage  is  applied,  especially  when  tlie  patient  lies  upon 
one  side,  it  is  very  diflicult  to  determine  the  situation  of  the  linea  aU«; 
indeed,  it  is  quite  possible  to  go  several  inches  astray  to  the  one  aide 
or  the  other,  and  to  wound  the  internal  epigastric  artery.  This  acci- 
dent has  happened  to  me.  A  woman  upon  wbpm  I  operated  for  aadtei 
was  reposing  upon  her  side,  and,  after  adjusting  the  bandage,  an 
opening  was  made  through  it,  and  the  belly  tapped,  as  was  supposed,  in 
the  linea  alba;  the  serum  escaped  freely,  until  the  evacuation  wm 
complete,  and  not  a  drop  of  blood  had  been  seen  either  u|X)n  the  snr- 
face,  or  mingled  with  the  serum  ;  but  when  the  trocar  was  nearly  with- 
drawn, its  distal  extremity  having  escaped  from  the  cavity  of  the  peri- 
tonaeum, but  still  remaining  beneath  the  skin,  a  stream  of  arterial  blood, 
nearly  filling  the  canula,  flowed  from  its  open  extremity.  Alarmed, 
and  uncertain  how  to  proceed,  I  permitted  the  camila  to  remain  in  this 
position  until  nearly  a  pint  of  blood  had  escaped,  thinking  it  better 
that  it  should  flow  outwardly  than  inwardly,  and  hoping  that  it  would 
cease  spontaneously.  In  this  I  was  disappointed  ;  and.  finally,  I  thrust 
the  canula  farther  in,  and  the  bleeding  at  once  ceased.  Preparing  then 
a  graduated  compress,  the  trocar  was  again  slowly  withdrawal,  and, 
arresting  its  extremity  where  it  had  l)een  arrested  before,  the  phenom- 
enon was  repeated — the  blood  flowed  in  a  full  stream.  Removing  it 
entirely,  blood  continued  to  trickle  quite  fi-eely  over  the  skin.  The 
compress  and  a  firm  bandage  were  then  applied,  and  the  bleeding  ceased 
altogether.  The  recovery  was  as  complete  and  rapid  as  usual  in  such 
cases  ;  and,  several  months  later,  having  occasion  to  tap  her  again,  I 
discovered  that  my  first  operation  was  made  three  or  four  inches  to  the 
right  of  the  median  line ;  and  in  the  character  of  the  serum  which 
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aped,  I  found  e\-idence  that  there  had  been  no  internal  hsemorrhaga 

er  the  liret  o|)erati<jn, ' 

[f  the  jjerson  is  very  fat,  it  will  be  advisable  to  make  an  incision 

ough  the  integument,  until  the  tendinous  structure  is  seen,  before 
introducing  tlie  trocar;  hut  not  withont  reflecting  how 

"«.  aia.  ^.g^.  jjinch  attenuated  thigstnu^nre  bccoines  in  old  cases 

of  drojisy,  w)  that,  uidess  careful  iwrtice  iw  taken  of  the 
tiesnee,  the  i^ritonseuin  may  l>e  nnexpectedly  exixised. 
In  thin  persons,  and  in  those  of  ordinaiy  fatness,  it  is 
better  to  use  the  tnicar  and  camila  alone. 

As  soon  as  the  point  of  the  trocar  ban  fairly  entered 
tbe  cavity,  the  canula  innst  l)e  thnist  steadily  forward  to 
its  hilt,  and  the  trocar  at  the  earne  moment  withdrawn. 
Occasionally  the  orifice  becomes  obstructed  by  tlie  omen- 
tum, and  it  should  be  then  held  away  by  a  blunt  probe, 
or,  as  is  l)etter,  by  a  flexible  catheter  ]>assed  through  the 
canula.  Care  must  be  taken  not  to  admit  air,  and  this  ia 
most  efEcL-tually  accotiiplished  by  ndling  the  patient  more 
towards  the  fi-oiit  of  tlie  belly  as  tlie  fluid  escapes,  and 
by  withdrawing  tbe  canula  when  the  serum  no  longer 
flows  freely,  for  it  is  wholly  unnecessary  to  evacuate 
ever}'  pint  of  tlie  fluid. 

A\nien  the  operation  is  completed,  a  small  pad,  secured 
by  adhesive  plaster,  must  be  laid  over  the  wound,  and 
the  patient  must  then  be  laid  upon  his  back,  his  belly 
well  supported  by  bandages,  and  ncrt  permitted  to  rise,  or 

IT  uA  Cuiau.     even  to  occupy  the  sitting  posture  for  twenty-four  hours. 
This  latter  injunction  is  enforced  by  the  f()llowing  un- 

tunatc  case,  related  to  me  by  Dr.  W,  W.  Reid,  the  gentleman  whose 

ae  its  so  intimately  connected  with  the  method  of  reduction  of  the 


■-joint  l»y  manipulation,  and  wlio  hiw  i-eijiiested  of  me  tliat  I  would 
e  the  case  all  tbe  publicity  I   could,  as  an  admonition  to  other 

This  caee  ie  incorrectly  rpportwl  in  my  Treatise  on  Military  Surgery,  the  case 
ihere  reportpd  Imvitig  been  written  without  the  notes  before  nie. 
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Dr.  R.  tapped  Mrs.  H.  in  Nov.,  1844,  while  she  was  in  the  nttiBg 
posture,  removing  fourteen  quarts  of  serum  from  the  peritoneal  ca^. 
She  was  supported  by  a  bandage,  and  this  was  tightened  as  the  size  oi 
the  al.nlomen  was  diminished,  but  about  the  time  the  evacuation  wu 
completed  she  was  seized  with  difficult  respiration  and  a  convulsive 
cough,  which  was  relieved  by  pressing  very  firmly  up  under  the  rihi 
toward  the  diaphragm.  It  was  also  relieved  completely  the  moment 
she  was  laid  down.  The  symptoms  were  so  unusual  and  alarming  that 
instructions  were  left  by  Dr.  Eeid  when  he  left  tlie  house  that  ehe 
should  not  be  raised  in  bed  or  moved  until  he  returned.  Six  houn 
after  the  operation  she  was  lifted  by  her  attendants  to  remove  her  wet 
clothes,  and  was  immediately  seized  with  the  same  cough  and  difficulty 
in  breathing  as  before.  She  was  again  laid  upon  the  bed,  but  the 
symptoms  were  not  changed  by  the  change  of  posture,  and  in  about 
two  hours,  before  the  arrival  of  the  doctor,  she  died.  Her  death  seem- 
ed to  have  been  caused  by  suffocation,  or  inability  to  inspire,  and  not 
by  syncope.    No  autopsy  was  allowed. 

ObstraoUoiis  of  the  Alimentary  OanaL 
Internal  Strangulated  Hernia.    Sy  n.,  Strangulatio  Interna,  R.  0 

— A  portion  of  intestine  may  pass  through  a  natural  or  abnormal  open- 
ing of  the  mesentery,  meso-colon,  or  omentum,  and  become  at  once 
strangulated ;  or  the  strangulation  may  be  caused  by  adventitious  bands, 
the  product  of  some  previous  inflammation. 

In  either  case  the  general  symptoms  are  the  same  as  in  strangulated 
external  hernia ;  the  local  signs  are  pain  and  tenderness,  whidi  may 
be  more  or  less  circmnscribed ;  and  tumefaction,  due  to  the  accumu- 
lation of  the  contents  of  the  bowel  above  the  point  of  stricture,   e 

These  accidents  have  seldom'  been  recognized  during  life,  except 
where  they  have  occurred  after  the  reduction  of  an  external  heruia; 
and  with  this  exception,  therefore,  they  will  rarely  be  subjected  to  a 
surgical  operation.  The  operation,  if  made,  consists  in  laying  open  the 
walls  of  the  abdomen  opposite  the  seat  of  stricture,  in  case  the  exact 
seat  of  stricture  can  be  determined ;  or,  in  case  it  cannot  be  determined, 
in  making  an  incision  in  the  median  line,  along  the  linea  alba.  The 
subsequent  steps  of  the  operation  can  only  be  determined  by  the  pecu- 
liar anatomical  characters  of  the  case.  Nearly  all  of  the  remaining 
intestinal  obstructions  occur  chiefly  below  the  ileum,  in  the  colon  or 
rectum. 

Intussusception.  Syn.,  Intestina  in  se  Susoepta,  R.  O. ;  Inva- 
gination of  the  Intestine. — Invagination  consists  in  the  descent  of 
the  upper  porti(jns  of  the  intestinal  tube  into  the.  lower.  It  is  a  very 
common  thing  to  find,  in  the  post-mortem  examinations  of  children 
and  infants,  an  invagination  of  the  small  intestines  at  one  or  more 
points,  especially  in  the  lower  portions  of  the  jejunum  and  uppei 
porticns  of  the  ileum,  but  which  gave  rise  to  no  obstructions  or  other 
symptoms  during  life.     It  is  possible,  indeed,  that  most  or  all  of  these 
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inyaginatioiis  occurred  iu  the  act  of  death.  Most  writers  have  denied 
that  intussusception  causing  obstruction  ever  takes  place  in  the  small 
intestines,  and  it  is  certainly  exceedingly  rare ;  but  Dr.  J.  Lewis  Smith, 
of  this  city,  who  has  investigated  this  subject  very  thoroughly,  has  re- 
ported two  examples  of  fatal  intussusception  of  the  small  intestines.' 

Invagination  causing  obstruction  may  occur  at  any  point  of  the  large 
intestine,  but  its  most  frequent  seat  is  at  the  ileo-csecal  aperture ;  the 
ileum  being  projected  through  this  opening,  which  latter  soon  acts  as  a 
sphincter  upon  the  protruding  mass  and  causes  strangulation ;  or,  if  the 
aperture  yields  to  the  pressure  and  dilates,  the  intestine  may  continue 
to  descend,  dragging  with  it  the  mesentery,  until  it  has  traversed  the 
entire  length  of  the  large  intestine  and  presents  itself  beyond  the  anus. 
Dr.  Smith  relates  a  case  quoted  from  Dr.  Jones,  in  which  a  child,  four 
montlis  old,  lived  six  weeks  after  the  invagination  commenced,  and 
seventeen  days  after  tlie  ileum  had  protruded  at  the  anus. 

Next  in  point  of  frequency  the  invagination  commences  at  the  caput 
ooli,  drawing  down  with  it  the  ileum  and  successive  portions  of  the 
colon  in  the  progress  of  tlie  involution,  until  at  length,  as  in  the  case 
reported  by  Dr.  Worthington,  it  escapes  from  the  rectum.  In  both  of 
these  forms  of  extreme  invagination  the  canal  may  remain  in  some  de- 
gree open,  the  fsBces  being  discharged  externally,  directly  from  the 
ileo-csecal  apeitui-e.  Many  of  these  cases  occur  without  any  previous 
inteBtinal  disorder,  but  the  majority  have  been  preceded  by  diarrhcea, 
dysentery,  or  constipation. 

Symptoins  of  Intussusception. — Pain  and  tenderness  in  the  course 
of  the  large  intestines,  sometimes  a  palpable  tumefaction,  nausea  and 
vomiting,  accompanied  by  constipation,  constitute  the  usual  signs  when 
strangulation  exists.  In  the  case  of  infants  there  is  also  added,  in  most 
cases,  small,  muco-sanguinolent  stools  with  tenesmus;  or  in  extreme 
cases  of  involution,  with  only  moderate  strangulation,  there  may  exist 
protrusion  of  the  gut  through  the  anus,  and  the  presence  of  the  ileo- 
cecal valve  may  be  demonstrated.  In  some  cases  an  examination^^ 
anum  may  disclose  the  character  of  the  malady.  It  has  been  observed 
in  all  these  cases  that  injections  are  speedily  expelled. 

Prognosis. — Intussusception  in  infancy  or  childhood  is  gei^rally 
fatal ;  a  large  proportion  dying,  when  strangulation  is  acute,  on  the  third 
day,  and  very  few  surviving  one  week.  Nevertheless,  a  few  are  known  to 
recover  ;  some  by  a  spontaneous  evolution  of  the  invaginated  gut,  some 
by  the  sloughing  oif  of  the  portion  strangulated  and  its  expulsion  by 
the  rectum ;  and  others  und(M-  the  use  of  judicious  remedies. 

Treatment. — Cathartics  are  inadmissible ;  opiates  iu  moderate 
quantities  are  useful  to  allay  spasm  and  pain;  hut  large  injections  of 
at'  in  use  for  tliis  malady  since  the  days  of  Hippocrates,  have  always 


'  TreatUe  en  Diseases  of  Infancy  ami  Childhood^  by  J.  Lewis  Smith,  M.D.,  Phy& 
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been  found  most  effective.  Large  injections  of  water  or  of  oil  have  the 
disadvantage  of  weight,  and  cannot  well  be  substitated  for  air  alone. 
For  this  purpose  we  may  employ  a  pair  of  ordinary  bellows,  a  stomach- 
pump  with  closely-fitting  and  well-oiled  piston  and  valves,  or  a  large 
India-rubber  bladder  fitted  to  a  tube  and  supplied  with  a  stop-cock 

Surgioal  Operation. — It  is  said  that  in  the  adult  a  successful  opera- 
tion has  been  made  for  the  relief  of  the  malady  by  incision  through  the 
abdominal  walls ;  and  it  is  certainly  only  in  adults  that  such  a  procedure 
could  encourage  any  hope  of  success.  Surgeons  have  with  great  uniform- 
ity condemned  the  knife  as  unworthy  of  a  trial  when  either  children  or 
infants  were  the  subjects  of  these  accidents.  In  case  the  operation  were 
to  be  attempted,  the  incision  should  be  made  in  the  median  line,  along  the 
linea  alba ;  and  all  those  precautions  should  be  taken  which  are  usually 
practised  in  the  operation  of  ovariotomy. 

Volvulus  (Si/n.  Ileus,  from  eiXeos,  I  twist),  or  a  twisting  of  the  intes- 
tine, including  the  mesentery,  or  of  the  meso-colon  upon  itself,  in  con- 
sequence of  which  the  intestines  become  knotted  and  obstructed,  is  a 
condition  known  to  produce  fatal  strangulation;  but  our  means  of  exact 
diagnosis  are  so  imperfect  during  life  that  it  docs  not  seem  to  require 
any  furtlier  notice.  It  is  enough  that  its  symptoms  imply  acute  obstruc- 
tion and  perhaps  strangulation,  and  this  might  in  some  cases  be  all  that 
it  was  required  to  know  to  justify  an  operation. 

Dr.  Busch  has  cured,  what  he  believed  to  be  cases  of  both  ileus  and 
intussusception,  by  prolonged  massage,  or  by  pressing  backwards  and 
forwards  upon  the  ends  of  tlic  tumors.  It  is  not  iaij)robable  that  ele- 
vating the  body  of  tlie  heels  might  occasionally  accomplish  the  same 
purpose. 

Making  an  Artificial  Amu. 

Chronic  obstructions  of  the  intestinal  tube  may  be  caused  by  the 
pressure  of  tumors  or  of  aneurisms,  by  scirrhus  and  epithelioma  of  the 
rectum,  by  syphilitic  and  other  rectal  strictures,  by  congenital  occlusion 
of  the  rectum,  and  in  various  other  ways.  Most  of  these  abnormal  or 
pathological  conditions  are  known  to  occur  chiefly  in  the  lower  portion 
of  the  sigmoid  flexure  or  in  the  rectiun  ;  some  of  them  .limit  themselves 
exclusively  to  these  regions.  It  is  for  this  reason  more  than  for  any 
other  that  the  operation  for  artificial  anus  has  been  usually  made  in  the 
descending  colon,  or  in  the  upper  portion  of  the  sigmoid  flexure ;  but  an 
additional  reason  for  preferring  this  point  has  been  found  in  the 
fact  that  here,  especially  in  the  case  of  the  adult,  the  intestinal  canal 
may  be  reached  without  penetrating  the  cavity  of  the  peritonaeum.  On 
the  right  side,  the  caecum  and  a  portion  of  tlie  ascending  colon  present 
the  same  anatomical  advantages,  and  have  therefore  been  occasionally 
selected  for  sunilar  operations. 

Operation. — The  operation  which  ought  to  be  preferred  in  the  adult 
is  that  fii-st  made  bv  Amussat  in  1839,  and  which  has  to-dav  been 
repeated  many  times  with  what  has  been  regarded  as  encouraging  success. 
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Tlie  followin*^  is  his  metluxl : — A  transverse  iiuasion  is  made  upon  the 
left  side  pamllel  to,  and  ahout  two  fingers'  breadtli  above  tlie  crest  of 

tlie  ilium,  and  four  inches  in 
length ;  the  centre  of  which  will 
correspond  to  the  centre  of  the 
(^rest.  Continuing  to  divide  the 
tissues   in  this   dire(rtion,  portions 

j       ^^^B^^^^^^  /    /       ^^^  ^'^^  fibres  of  the  latissiinus  dor- 

si,  quadratus  hnnboniin,  obliquus 
extenius  and  internus,  and  the 
trans vei'salis  will  be  successively 
exposed  and  cut ;  or  the  line  of  the 
incision  may  be  kept  to  the  outer 
side  of  the  (uuidratus  lumborum» 
SO  that  its  sheath  only  will  be  ex- 
[X>se<l,  and  its  muscular  fibres  not  cut.  Celhilo-adiiK)se  tissue  of  more 
)r  letift  abundance  will  now  be  brought  into  view,  beneath  which  lies  the 
L'olon  ;  which  last  may  be  recognized  by  its  hardness  and  by  its  bulging, 
i  filled  with  fa>ces,  and  by  its  greenish  color.  The  intestine  being  well 
?xjx>»ed,  is  seized  by  a  tenaculum,  or  with  a  strong  ligature,  and  held 
mtil  it  is  opened  by  a  knife  or  large  trocar  and  canula.  If  the  wound 
s  deep,  care  must  be  taken  in  emptying  the-gut  that  its  contents  do  not 
escape  among  the  adjacent  tissues,  or  along  the  track  of  the  wound. 
The  operation  is  now  completed  by  stitching  the  margins  of  the  intestinal 
wound  to  the  integument,  and  for  tliis  purpose  it  must  be  drawni  well 
>ut.  After  the  operation  the  patient  should  rejxise  upon  the  wounded 
^ide  to  facilitate  the  escape  of  the  contents  of  the  bowels.  If  it  is 
iesired  to  render  the  canal  fistulous  and  i^ermanent,  a  large  silver,  ivory, 
JT  flexible  tube  may  be  subsequently  introduced,  furnished  with  a  shield 
to  prevent  its  escaj)e  inwards,  and  a  stop-cock  to  control  the  faecal 
evacuations,  or  the  open  mouth  of  the  tube  may  be  kept  closed  with  a 
L'ork  or  India-rubber  pad,  supported  by  a  bandage. 

In  operating  upon  infants  with  congenital  occlusion  of  the  rectum,  it 
w'ill  be  remembered  that  the  kidneys  are  at  this  period  of  life  large  and 
extend  outwai-ds  to  near  the  line  of  incision ;  that  they  are  covered  with 
►  cry  little  fat ;  and  that  the  meso-colon  descends  lower  upon  the  colon 
han  in  adult  life.  Some  have,  for  these  and  other  reasons,  preferred  in 
luch  cases  Littre's  operation,  which  consists  in  cutting  fix)m  the  left 
liac  region  directly  through  the  peritonseum  and  upon  the  sigmoid 
lexure.  This  was  the  method  adopted  by  my  friend  Dr.  Pooley,  of 
Tonkers,  in  a  case  of  congenital  occlusion  of  the  rectum.  The  opera- 
ion  was  completely  successful,  and  at  the  end  of  a  year  the  child  was 
!d  good  health.' 
The  vessels  liable  to  be  cut  in  this  operation,  whether  made  accordinj^ 


^g         '  Poolej,  Amer,  Jour,  of  Obstetrict,  etc. ,  May,  1870. 


n 


70  ABSCESS   OF   THE   GALL   BLADDER. 


to  Amussat's  or  Littre's  method,  are  small,  and  will  be  easily  secured  by 
the  forceps  and  ligature. 

It  seems  necessary  to  state  further,  in  regard  to  the  operation  of  co- 
lotomy,  in  whatever  manner  performed,  that  although  nearly  one-half 
of  the  patients  upon  whom  it  is  made  have  sur\'ived  a  sufKcient  length 
of  time  to  render  it  certain  that  it  is  a  proper  surgical  expedient  where 
the  i)urpo8e  is  solely  to  prolong  life ;  yet  it  cannot  be  denied  that  it 
^^eldom,  if  ever,  results  in  a  permanent  cure  by  the  restoration  of  the 
natural  or  original  channel. 

Gkuitrotomy. — There  are  several  conditions  under  which  the  operation 
of  laying  open  the  walls  of  the  abdomen  and  incising  the  stomach  has 
been  practised:  first,  in  examples  of  stricture  and  complete  closure  of 
the  (psophagus  in  its  lower  portion,  and  in  order  to  establish  a  fistulous 
opening  through  which  nourishment  may  bo  conveyed  into  the  stomach 
(see  Stricture  of  (Esophagus).  This  operation  has  also  received  the 
name  of  gastrostomy — a  mouth  in  the  belly — when  performed  for  the 
purpose  now  indicated.  Second,  gtistrotomy  has  been  performed  for  the 
removal  of  foreign  bodies  from  the  stomach;  third,  for  the  purpose  of 
dilating  a  stricture  of  the  pyloric  orifice  of  the  stomach;  and  fourth,  for 
extirpation  of  cancer  of  the  stomach. 

In  the  first  of  these  classes,  according  to  Agnew,  ten  out  of  the  eleven 
cases  reported  S3era  to  have  had  their  Uves  shortened  by  the  operation; 
in  one  the  result  is  not  known. 

When '  gastrotomy  has  been  performed  for  the  removal  of  foreign 
bodies,  tlic  success  of  the  operation  has  been  more  satisfactory.  Of 
eleven  reported  examples,  all  excei)t  one  have  recovered. 

As  a  means  of  enabling  the  surgeon  to  dilate,  by  the  finger  or  other- 
wise, a  stricture  of  the  pylorus,  it  is  in  my  opinion  not  entitled  to  one 
moment's  consideration. 

Finally,  when  made  for  the  purpose  of  removing  a  portion  of  a  can- 
cerous stomacli,  it  is  simply  an  ante-mortem  dissection,  and  has  no  pro- 
per place  in  surgery. 

Both  of  these  latter  statements  arc  made  after  a  study  of  the  reported 
cases,  and  with  a  just  appreciation,  I  hope,  of  my  responsibility  to  suf- 
fering humanity.  In  neither  case  can  there  be  anything  more  than  an 
aj>proximate  knowledge  of  the  actual  pathological  condition  and  compli- 
cations, and  in  neither  case  can  anvthing  but  temnorarv  relief  be  aflforded, 
and  that  at  the  imminent  risk  of  immediate  death,  or  of  death  resulting 
directly  from  the  operation. 

Lesions  of,  and  Operations  upon  the  GaU  Bladder. 

Abscess  of  the  Gall  Bladder. — In  consequence  of  the  presence  of  gall- 
stones, or  of  blows  received  directly  upon  this  viscus,  giving  rise  to  a 
cholecystitis,  suppuration  occasionally  takes  place  in  its  interior;  the 
matter  sometimes  making  its  way  into   the   intestines,  and   at  others 
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approaching  the  tegamentary  surface  either  directly,  or  at  some  depend- 
ing and,  occasionally,  quite  remote  point. 

In  case  the  abscess  points  toward  the  surface,  it  should  be  opened  and 
eyacnated  as  soon  as  a  reasonable  presumption  exists  that  the  oyerlying 
peritoneal  surfaces  have  become  adherent. 

Fistula  of  the  Gfrall  Bladder. — If,  in  consequence  of  the  spontaneous 
or  iirtificial  opening  of  the  gall  bladder,  a  fistula  becomes  established, 
and  if,  after  the  lapse  of  several  months,  the  bile  continues  to  escape 
freely  through  the  fistulous  canal,  and  its  absence  from  the  intestines 
is  indicated  by  the  color  of  the  faecal  evacuations,  it  will  be  proper,  if 
practicable,  to  explore  the  gall  bladder  with  a  probe,  in  order  to  deter- 
mine whether  it  contains  calculi,  and  which  may  be  the  cause  of  the 
obstruction  at  the  natural  outlet,  and  to  remove  them  in  case  they  be 
found. 

In  vost  cases  the  causes  of  obstruction  will  be  found  to  be  beyond 
detection,  and  their  removal  beyond  the  skill  of  the  surgeon;  and  the 
patient  will  have  to  submit  thereafter  to  the  permanent  annoyance  of  a 
biliar}'  fistula;  a  destiny  which  is  not  usually  so  deplorable  as  some 
physiologists  have  taught  us  to  consider  it,  since  experience  has  shown 
that  these  patients  suffer  but  little,  if  at  all,  in  their  digestion,  or  in  the 
healthy  performance  of  any  of  the  other  functions  of  their  body.  The 
correctness  of  this  statement  I  have  seen  verified  in  several  examples, 
and  other  surgeons  have  made  the  same  observation.  It  is  probable, 
therefore,  that  the  bile  is  only  an  *^  excretion,"  or  that,  if  it  performs 
any  function  in  the  digestion  and  assimilation  of  food,  it  is  not  a  very 
important  function,  and  not  one  which  cannot  be  supplemented  by  other 
glands. 

Cholecystotomy,  or  incision  of  the  gall  bladder,  has  been  occasionally 
practised  for  the  purpose  of  removing  calculi  from  the  gall  bladder. 
According  to  the  information  derived  from  a  paper  published  by  Mus- 
ser  and  Keen  in  the  American  Joiirnnl  of  Medical  Sciejices  for  October, 
1884,  and  supplemented  by  a  paper  by  Bernays,  of  St.  Louis,  and  pub- 
lished in  the  Weekly  Medical  Review  for  October  31,  1885,  42  cases  of 
cholecystotomy  have  been  reported,  not  including  those  examples  in  which 
the  operation  has  been  made  for  the  evacuation  of  matter,  of  which 
number  32  are  said  to  have  recovered,  and  10  to  have  died;  the  exam- 
ples of  recovery  including  seventeen  by  Tait,  and  two  by  Bernays, 
neither  of  these  gentlemen  having  lost  a  patient  by  this  operation, 
although  neither  of  them  adopted  the  antiseptic  system.  Says  Bernays, 
speaking  of  his  own  operations,  '^all  possible  regard  was  paid  to 
cleanliness,  etc,"  .  .  .  ^'  Clean  water  was  used,  unadulterated  by  bichlo- 
ride of  mercury,  carbolic  acid,  or  any  other  poison."  Further  reference 
will  be  made  to  the  employment  of  antiseptics  in  surgical  operations  in 
the  supplementary  chapter  of  this  treatise,  entitled,  '^  The  art  of  pri- 
mary union  of  large  incised  wounds." 
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It  seems  necessary  to  remind  the  reader  again  that,  in  estimating  the 
relative  safety  of  this,  or  of  any  other  operation  in  surgery  from  published 
records,  gathered  from  various  sources,  it  is  always  worth  while  to  take 
into  account  the  fact  that  a  certain  number  of  unsuccessful  cases  neyer 
find  their  way  into  the  journals.  But  even  with  this  allowance,  the  ratio 
of  mortality  is  sufficiently  low  to  justify  the  conclusion  that  this  opera- 
tion must  be  accepted  as  one  of  the  legitimate  alternatives  of  surgery. 

That  great  care  must  be  exercised  in  the  diagnosis  of  affections  of  the 
gall  bladder  before  resorting  to  an  operation,  and  that  the  diagnosis  is 
sometimes  exceedingly  difficult,  the  experience  of  Bsrnays  may  be  offered 
to  illustrate.  In  his  first  case,  the  existence  of  calculi  in  the  gall-bladder 
was  not  known  or  suspected  by  any  of  the  very  intelligent  surgeons  who 
examined  the  tumor  until  a  free  incision  revealed  their  presence;  and 
in  his  second  case,  the  existence  of  calculi  having  been  made  out  to  the 
satisfaction  of  all  the  surgeons,  the  operation  disclosed  the  fact  that  none 
were  present.  The  frankness  with  which  these  facts  are  stated  by  Ber- 
nays,  entitles  him  to  the  confidence  and  respect  of  medical  men. 

The  operation  of  cholecystotomy  may  be  thus  briefly  described:  an 
incision  is  to  be  made  through  the  abdominal  walls  along  the  linea  alba, 
or,  as  recommended  by  Sims,  about  two  and  a  half  inches  below  and 
parallel  to  the  free  margin  of  the  ribs;  the  choice  of  the  one  or  of  the 
other  of  these  methods,  and  the  exact  point  of  the  incision,  being  det<5r- 
mined  by  the  location  of  the  tumor,  if  any  be  present.  The  gall  bladder 
being  exposed  and,  if  practicable,  brought  outside  of  the  cavity  of  the 
belly,  is  to  bo  opened  longitudinally,  and  the  calculi  removed.  The 
wound  in  the  gall  bladder  is  then  closed  by  very  fine  silk  ligatures- 
interrupted — and  the  ligatures  cut  close  to  the  knots.  To  complete  the 
closure  of  the  vesical  wound,  and  to  reduce  to  a  minimum  the  chances 
of  the  subsequent  escape  of  bile,  the  Lembert  sutures  should  then  be 
introduced,  made  also  of  fine  silk.  This  suture,  which  has  received  the 
name  of  its  inventor,  is  inserted  into  the  peritoneal  surface  of  the  gall 
bladder,  a  few  lines  from  the  margin  of  the  wound,  on  one  side,  and 
brought  out  at  a  point  equally  distant  upon  the  opposite  side.  The  liga- 
tures being  tied,  and  cut  close  to  the  knots,  they  cause  an  inversion  of 
the  margins  of  the  wound,  bringing  the  peritoneal  surfaces  in  contact, 
between  which,  as  is  well-known,  adhesion  occurs  very  promptly.  The 
abdominal  wound  is  then  closed  in  the  usual  manner. 

This  was  the  method  pursued  by  Bernays  in  his  two  successful  cases, 
and  it  is  that  which  seems  most  to  commend  itself  in  all  cases  to  the 
judgment  of  the  practical  surgeon. 

Cholecystectomy,  or  excision  of  the  gall  bladder,  recommended  by 
Langenbeck  as  a  substitute  for  cholecystotomy,  and  of  which  there  are 
six  examples  reported,  with  two  deaths,  can  only  bo  appropriate  in  the 
case  of  some  malignant  disease  of  this  organ,  and  even  then  its  pro- 
priety must  be  questionable. 
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Cholecystenterostomy,  or  the  attempt  to  establish  a  communication 
between  the  gall-bladder  and  the  small,  intestines,  of  which  only  one 
example  is  reported,  is  entitled  to  no  further  consideration  than  its  men- 
tion, and  to  say  that  it  proposes  to  substitute  a  very  unsafe  and  uncer- 
tain operation  for  one  which  is  comparatively  safe  and  certain  in  its 
results. 


CHAPTER  XYL 


SURGERY  OF  THE  RECTUM. 


Speculum  AnL 

Surgeons  have  invented  a  number  of  instruments  for  the  purpose  of 
inspecting  the  interior  of  the  anus  and  rectum  ;  but  none  of  them  pos- 
sess very  much  value.  The  rectum  expands  suddenly  above  the  inter- 
nal sphincter,  and  it  is  impossible,  with  any  speculum,  to  bring  into 
view  the  walls  of  the  canal  above  this  point,  unless  they  happen  to  be 
thrust  downwards  in  the  direction 
of  the  anal  aperture.    Even  the  in-  ^*' 

struments  recently  invented,  con- 
structed upon  the  same  principle 
as  the  endoscope,  with  reflectoi's, 
have  proved  to  me  very  unsatis- 
factory in  the  explorations  of  the 
deeper  portions  of  the  rectum. 
They  are  exceedingly  difficult  tp 
manage,  and  do  not,  when  most 
carefully  applied,  bring  into  view 
more  than  a  very  small  portion  of 
the  field.  It  is  well  known,  also, 
that  in  the  limited  space  com- 
prised between  the  external  and 
internal  sphincters,  specula  afford 
very  little  assistance,  unless  the 
sphincters  are  already  paralyzed,  or  the  patient  is  completely  under  the 
influence  of  an  anaesthetic.  The  specula  which  will,  perhaps,  be  found 
most  useful,  and  applicable  to  the  greatest  variety  of  emergencies,  are, 
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the  bivalve  spectdum  invented  by  Dr.  J.  S.  Thebaud,  of  thig  city— de» 
signed  to  be  tised,  ako,  as  a  dilator  or  divulsor  ani — and  the  ordinarj 
fenestrated  speculum.  A  pair  of  lithotomy  forceps  has,  in  many  cases, 
served  my  purpose  completely. 

But  after  all,  the  surgeon  will  often  succeed  quite  as  well  by  request- 
ing the  patient  to  strain  and  thrust  out  the  rectum,  while  he  separates 
the  nates,  and  with  his  thumbs  and  fingers  everts  the  mucous  membrane 
of  the  anus :  especially  if  he  can  have  the  opportunity  of  making  the 
examination  immediately  after  the  patient  has  evacuat^  the  bowek 

Foreign  Bodies  in  the  Rectum. 

When  foreign  bodies  are  lodged  in  the  rectum,  and  require  to  be 
removed,  the  patient  should  be  placed  at  once  completely  under  the  in- 
fluence of  an  anffisthetic,  which,  by  relaxing  in  some  degree  the  sphinc- 
ters, facilitates  the  exploration  of  the  rectum,  and  the  removal  of  the 
offending  substance.  The  fingers  should  be  well  oiled,  and  introduced 
slowly  ;  while  an  assistant  draws  the  integument  aside  from  either  side 
of  the  anus.  The  instruction  given  to  introduce  the  finger  slowly,  has 
a  practical  application  to  all  cases  in  which  it  is  necessary  to  explore 
the  rectum.  By  this  method  we  imitate  nature  in  the  expulsion  of 
faeces,  and  the  sphincter  gives  way  with  the  application  of  only  a  mod- 
erate degree  of  force,  and  generally  witliout  pain,  even  when  anaesthet- 
ics are  not  employed.  Havdng  determined  tlie  position  of  the  foreign 
body  by  the  finger,  a  pair  of  strong  blunt  forceps  may  be  introduced,  and 
the  extraction  effected  before  the  finger  is  withdrawn.  It  is  possible, 
indeed,  when  the  patient  is  an  adult  and  thoroughly  anaesthetized,  to 
introduce  the  whole  hand  into  the  rectum,  and  remove  whatever  it  may 
contain,  as  ray  pupils  at  Bellevue  saw  rae  do  during  the  winter  of  1869- 
70 ;  but  this  necessarily  causes  laceration  and  temporary  paralysis  of 
the  sphincters,  and  is  not  to  be  recommended,  unless  in  the  event  of 
the  failure  of  more  gentle  means.  Pollack,  in  the  Wiener  Med,  Prem^ 
1869,  relates  the  case  of  a  man  who  had  a  champagne  bottle  thi'ust  into 
his  rectum  on  a  wager,  where  it  remained  for  twenty-six  days.  It  was 
finally  extracted  by  the  aid  of  a  steel  hook,  and  the  patient  soon 
retrained  Ifis  ordinary  health. 

Congenital  Occlusion  of  the  Rectum  and  Anus. 

Congenital  occlusion  of  the  anus  and  rectum  presents  itself  in  various 
forms.  Fii*st,  the  anus  may  be  closed  by  a  thin  tegumentary  covering; 
second,  the  intestinal  tube  may  terminate  a  little  above  the  internal 
sphincter,  within  an  inch — more  or  less — of  the  integument ;  third,  it 
may  terminate  at  any  point  intermediate  to  the  sigmoid  flexure  and  tlie 
internal  sphincters,  and  in  either  of  the  last  two  cases  it  usually  forms 
at  its  termination  an  expanded  pouch  or  cul-de-sac ;  fourth,  there  may 
be  a   narrow  canal,  large  enough,  perhaps,  to  admit  a   goose-quill 
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extending  npwarda  from  tlie  anus  from  one  to  three  inches,  while  tlie  in-  ' 
testinal  canal  terminates  in  a  similar  blind  potK'hg  ehort  distance  above, 
leaving  an  intermediate  and  generally  pretty  firm  fibro-cellular  dia- 
pliragm ;  fifth,  the  anus  and  lower  portion  of  the  rectum  may  be  ab- 
sent, and  the  gnt  may  end  in  a  small  fistulons  orifice  upon  the  inner 
vail  of  the  bladder,  urethra,  vagina,  or  by  a  side  canal  it  may  open, 
like  a  fietnla  in  ano,  anywhere  in  the  perinenm ;  or  it  may  terminate 
upon  the  anterior  or  lateral  walls  of  the  belly. 

Treatment. — The  management  of  tlie  first  and  most  common  form 
(if  atresia  ani  is  exceedingly  simple.  The  tegr.mentary  septum  is  to  be 
cot  freely,  either  by  a  longitudinal  or  cnicial  incbion.  The  subsequent 
discharge  of  fieces  will  maintain  the  orifice  in  a  patulous  condition. 

In  the  second  variety,  the  surgeon  will,  iu  most  cases,  acqnire  a  suf- 
ficient knowledge  of  the  extent  of  the  occlusion  as  early  as  the  second 
or  third  day,  by  tlie  amount  cif  bulging  when  the  child  strains  to  evac- 
uate the  meconium.  If  this  is  considerable,  and  especially  if  a  certain 
d^ree  of  fluctuation  can  be  felt,  the  rectal  cul-de-sac  is  not  very  far 
off,  and  with  a  trocar  and  canula,  or  with  the  knife,  the  surgeon  may 
hope  to  reach  the  intestinal  canal  safely.  When  the  knife  is  employed, 
in  the  case  of  a  male  child,  a  straight  steel  sound,  or  a  strong  silver 
jirobe  shoidd  be  introduced  into  the  bladder,  and  retained  during  the 
operation,  in  order  to  avoid  wounding  the  bladder  or  urethra.  The  in- 
elaioits  must  be  made  cautiously,  following  the  direction  of  the  curve  of 
the  sacrum,  and  feeling  ficcasionally,  with  tlie  finger  in  the  wound,  for 
the  bulging  of  the  rectal  cul-de-sac.  Access  having  been  gained  to 
the  gilt  by  au  orifice  however  small,  it  will  be  most  prudent  to  enlarge 
the  wound  to  the  required  dimensions  by  a  pair  of  hnllet  or  dressing 
forceps,  intTodu(«d  closed,  and  then  forcibly  expanded.  In  one  of 
the  several  operations  of  this  kind  that  I  have  had  occasion  to  make, 
the  bleeding  was  ti-oublesome  and  alarming,  considering  the  age  and 
feebleness  of  the  patient ;  the  wound  was  uarmw  and  deep,  and  it  was 
found  impossible  to  secure  the  bleeding  vessels.  The  only  alternative, 
in  6Hch  a  case,  is  to  complete  the  operation ;  when,  having  brought 
down  the  rectal  cul-de-sac,  and  made  it  fast  to  the  integument,  pressure 
may  be  em])lnyed  with  the  finger,  or  with  a  large  bougie.  It  is  always 
desirable  to  bring  down  the  rectum,  as  originally  advised  and  practised 
by  AmuBsat ;  but  in  many  cases,  especially  when  the  depth  of  the 
wound  is  more  tlian  one  inch  and  a  half,  this  will  be  found  very  difli- 
cnlt  of  aecomplisbmeut.  In  order  to  keep  the  channel  open,  it  will  be 
necessary'  to  introduce  a  laminaria  tent  every  day.  guarded  by  a  string 
to  prevent  its  escape  within  the  i-ectum.  It  is  not  necessary  to  retain 
the  tent  in  the  rectum  constantly  ;  a  few  hours  of  each  day  will  suffice. 
Patients  belonging  to  this  class  generally  eur\ive  the  upeiation,  but 
it  IB  not  often,  I  imagine,  lliat  the  functions  of  the  anus  and  rectum  are 
completely   restored.     I   r,an  recall  two  patients  who  survived  a  year, 

^^A  perhaps  longer,  but  thev  never  had  a  movement  of  the  bowels 
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without  the  aid  of  physic ;  and  in  the  case  of  one  boy^  who  survived 
six  years,  and  was  then  iu  excellent  health,  a  tablespoonful  or  more  of 
Epsom  salts  was  always  required  to  move  his  bowels.  The  anus  in 
this  case  had  apparently  no  sphincter  muscles,  but  a  couple  of  small 
polypi,  lying  just  within  the  external  orifice,  seemed  to  serve  the  purpoae 
effectually  of  preventing  the  involuntary  escape  of  the  faeces  when  the 
contents  of  the  bowels  were  liquid. 

In  the  third  variety,  where,  after  suitable  delay,  no  bulging  or  fluctua- 
tion indicates  the  approach  of  the  rectum  to  the  surface,  it  may  still  be 
proper  to  make  the  perineal  incision ;  but  only  with  the  understanding 
that  the  gut  is  not  likely  to  be  reached  in  this  direction,  and  that  in  case 
of  failure,  colotomy  is  the  only  resort. 

The  fourth  variety  is,  in  certain  cases,  quite  as  easy  of  management  aa 
the  first.  A  trocar  and  canula  may  be  made  to  perforate  the  membra- 
nous or  fibro-areolar  diaphragm,  and  the  orifice  may  subsequently  be 
enlarged  by  the  forceps,  as  already  directed  in  the  management  of  the 
second  variety. 

No  rules  can  be  given  for  the  treatment  of  the  last  variety,  or,  more 
correctly  speaking,  for  the  several  varieties  comprised  under  the  fifth 
division.  It  will  be  observed,  however,  that  when  the  fistulous  orifice 
appears  in  the  perineum,  it  is  thereby  rendered  quite  probable  that  the 
intestinal  cul-de-sac  is  in  the  lower  part  of  the  sacral  curve ;  but  when  it 
opens  upon  the  walls  of  the  belly  above  the  pelvic  basin,  and  especially 
if  this  condition  is  associated  with  small,  compressed,  and  receding  nates, 
there  is  almost  certainly  a  total  absence  of  the  intestinal  canal  below  the 
sigmoid  flexure,  and  perhaps  to  a  much  greater  extent.  In  all  cases  in 
which  there  is  a  small  fistulous  communication  with  the  bladder,  urethra, 
or  vagina,  the  restoration  of  the  natural  channel  or  the  formation  of  an 
artificial  anus  may  be  expected  to  result  in  their  ultimate  closure;  in 
the  case  of  the  lad,  however,  to  whom  reference  has  been  made  as  sur- 
viving six  yeai*s,  a  fistulous  communication  with  the  bladder  did  not 
close  until  the  fifth  year  of  his  life  ;  but  usually  it  closes  much  sooner. 

Stricture  or  Narrowing  of  the  Rectum  and  Anas. 

Instead  of  complete  occlusion,  the  anus  and  rectum  are  sometimes 
found  at  birth  very  much  narrowed,  requiring  either  incision,  or  the  nse 
of  bougies,  in  order  to  secure  the  requisite  capacity.    At  a  later  period  of 
life  the  anus  may  be  preternatu rally  closed  by  a  spasmodic  contraction 
of  the  sphincter  muscles  ;  a  condition  generally  induced  by  an  anal  ul- 
cer, by  hoeniorrhoids,  or  by  some  other  painful  malady  in  this  region  ;  or 
the  stricture  may  be  of  a  permanent  character.     There  is  no  portion  of 
the  alimentary  canal  which  is  not  subject  to  this  condition,  but  the  lia- 
bility is  greater  at  certain  points  than  others.    With  the  exception  of  the 
pyloric  orifice  of  the  stomach,  at  which  point  scirrhus  is  very  common, 
it  may  be  said  that  the  liability  to  stricture  increases  as  we  descend ;  but 
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it  is  especiallj  apt  to  occur  at,  or  near,  die  jonction  of  the  sigmoid  flexure 
with  the  colon,  and  about  two  inches  above  the  anus.  There  are  many 
cuiuses  wliich  may  induce  permanent  stricture ;  upon  which  a  classifica- 
tion of  varieties  might  be  based.  I  shall  mention  only  those  examples 
which  are  most  frequent. 

Syphilitic  and  Chanoroidal  Striotures.— The  most  conmion  cause 
of  rectal  stricture  is  syphilis  and  chancroid — especially  the  latter.  At 
Clmrity  Hospital  these  cases  are  constantly  under  observation,  and  they 
are  observed  to  be  particularly  frequent  among  the  women.  The  stric- 
ture is  usually  from  one  to  tliree  inches  within  the  verge  of  the  anus ; 
occasionally  it  is  felt  as  a  sharply  defined  band,  in  which  case  it  is  most 
often  due  to  the  cicatrization  of  a  chancroidal  ulcer ;  but  in  some  cases 
the  stricture  has  a  nodular  feel,  and  is  accompanied  with  other  evidences 
that  the  patient  is  laboring  under  a  syphilitic  diathesis.  In  both  varie- 
ties I  have  uniformly  found  the  health  of  the  patients  greatly  impaired. 

Treatment. — The  therapeutyjal  treatment  of  syphilitic  and  of  chan- 
croidal stricture  will  be  suggested  by  the  general  appearance  of  the  pa- 
tient. I  have  seen  fit,  usually,  to  recommend  for  these  patients  tonics 
and  good  diet,  with  air  and  exercise.  In  syphilitic  cases  the  bowels  are 
apt  to  be  loose ;  but  if  they  are  in  the  opposite  condition,  oatmeal  should 
constitute  a  principal  article  of  diet. 

Wlien  the  strictures  are  sharp  and  defined,  and  the  health  of  the  pa- 
tient will  warrant  a  surgical  operation,  the  stricture  may  be  cut  posterior- 
ly, and  then  maintained  in  a  patulous  condition  with  bougies;  but  I  desire 
especially  to  warn  the  surgeon  against  either  cutting  or  attempting  to 
dilate  by  force  any  stricture  which  has  a  nodulated  feel,  and  which  is 
evidently  dependent  upon  a  syphilitic  constitution.  In  no  less  than 
three  cases  have  I  seen  such  practice  result  in  speedy  death.  Even 
fvheu  the  bougie  is  introduced  with  considerable  care,  and  daily,  it  is 
very  apt  to  cause  pain,  irritation,  and  sometimes  ulceration  of  the  mu- 
eous  membrane.  Wax,  tallow,  and  India-rubber  are  generally  employed 
as  rectal  bougies ;  but  metallic  bougies  are  to  be  preferred  when  the 
aperture  is  very  small,  and  the  canal  not  tortuous.  Some  of  these 
patients  have  derived  great  comfort,  if  not  permanent  benefit,  from 
daily  injections  of  a  weak  solution  of  carbolic  acid  and  water;  the  in- 
jection being  carried  above  the  stricture  by  a  flexible  tube. 

Strictures,  neither  Syphilitic,  Chancroidal,  nor  Cancerous, 
occurring  two  or  three  inches  above  the  anus,  are  observed  now  and 
then,  in  both  private  and  public  practice,  and  with  rather  more  fre 
quency  in  the  former.  These  patients  are  in  most  cases  anaemic,  nervous, 
or  hysterical  women.  The  stricture  is  sharp  and  often  very  complete, 
so  that  it  is  with  difficulty  that  the  point  of  the  index  finger  can  be  intro- 
duced ;  it  is,  moreover,  exquisitely  sensitive  to  the  touch. 

Treatment. — Attention  to  the  condition  of  the  bowels,  improvement 
of  the  general  health,  and  the  daily  and  careful  use  of  bougies  will  in 
most  cases  afford  great  relief ;  but  neither  in  this  nor  in  any  other  form 
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of  permanent  stricture  of  the  rectimi  can  the  patient  expect  a  rad]ca» 
and  complete  cure. 

Tumors  of  the  Reotum. 

Canoer. — This  disease  belongs  almost  exclusively  to  advanced  life 
When  it  originates  near  the  verge  of  the  anus,  it  sometimes  appears  at 
first  as  a  simple  fissure,  whose  margins  Ijecorae  more  and  more  indurated 
and  elevated,  while  the  ulceration  is  extending  especially  upwards  in  the 
direction  of  the  mucous  membrane.  When  cancer  of  the  rectum  ap- 
pears in  this  form  it  is  generally  epithelioma,  and  I  believe  I  have  Ba?ed 
a  fow  lives  by  removing  these  indurated  ulcers  freely  with  the  knife, 
and  treating  the  cases  as  we  are  accustomed  to  treat  epithelioma  of  the 
lip,  closing  the  wound  and  securing  prompt  union  of  the  opposing  sur- 
faces. 

Ilpithelioma  and  scirrhus  occurring  above  the  sphincters  are  not,  m 
my  judgment,  curable  by  any  surgical  operation.  Cures  have  been  re- 
ported after  the  removal  of  large  portions  of  the  rectum  for  both  epi- 
thelioma and  scirrhus,  but  not  upon  reliable  authority. 

Fibro-reourrent  Tumors,  having  a  broad  base,  and  smooth,  round 
surface,  according  to  Erichsen,  sometimes  occur  just  within  the  sphincters. 
They  may  be  removed  by  the  whip-cord  ligature ;  but  no  assurance  can 
be  given  that  they  will  not  return. 

Muoous  and  Fibro-mucous  Polypi  are  not  very  unf  requent  in  the 
neighborhood  of  the  sphincters,  especially  among  children.  Either  of 
these  forms  of  intra-rectal  growths  may  be  removed  with  great  ease 
and  safety  by  the  ligature.  Warty  and  villous  tumors  are  also  occa- 
sionally met  with  in  this  region,  the  latter  of  which  has  been  particu- 
larly described  by  Mr.  Quaiu. 

Venereal  Warts  and  Syphilitic  Tubercles  are  to  be  treated  iip<>" 
the  same  general  principles  which  govern  their  treatment  elsewhere. 
(See  Syphilis.)  If,  however,  it  is  proposed  to  remove  vascular  venereal 
excrescences  or  other  similar  growths  from  this  region,  by  the  knife,  the 
surgeon  will  bear  in  mind  the  greater  danger  of  haemorrhage  here  than 
in  most  other  portions  of  the  body  subject  to  these  formations. 

Anal  Fissure.    S3rn.,  Rhagades  Ani,  R.  O. ;  Fissora  in  Ano. 

The  term  "  anal  fissure  "  has  been  applied  to  what  is  in  fact  only  a 
simple  ulcer  of  the  mucous  membrane  ;  but  which,  in  consequence  of 
its  peculiar  situation,  ordinarily  assumes  the  form  of  a  fissure,  and  i^ 
moreover,  a  source  of  great  suffering,  and  exceedingly  difficult  to  heal 
It  is  situated  in  most  cases  just  within  the  verge  of  the  anus,  and  gen- 
erally in  the  direction  of  the  coccyx,  extending  upwards  in  a  fold  of  the 
mucous  membrane  often  as  high  as  the  internal  sphincter,  and  some- 
times considerably  l)eyond  this  point.     An  anal  fissure  is  in  a  few  cases 
the  result  of  a  laceration,  caused  by  the  passage  of  hardened  faeces 
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mt  in  a  large  majority  of  examples  its  existence  is  due  to  those  condi- 
ions  of  the  general  system  which  provoke  ulcerations  in  other  nmcona 
uembranes,  such  as  a  venereal,  scorbutic,  or  tuberculous  diathesis^ 
lisorders  of  the  stomach  and  bowels,  general  ansemia,  etc.  It  is  prone 
0  occur  in  connection  with  haemorrhoids. 

The  existence  of  a  fissure  may  always  be  suspected  when  the  patient 
bserves  that  although  he  experiences  very  little  or  no  pain  in  the  act 
f  defecation,  it  is  certain  to  commence  soon  after,  and  to  become  ir 
be  course  of  a  few  minutes  excessive.  By  the  contraction  of  the 
phiiicter  upon  the  remains  of  the  feecal  matter,  the  sore  is  chafed  and 
t>aded,  inducing  the  muscular  fibres  to  contract  with  still  greater  vio- 
3nce,  and  thus  the  suffering  is  by  reciprocal  action  constantly  increased, 
isting  sometimes  several  hours,  or  until  the  muscular  irritability  is 
xhausted  and  the  sphincter  again  becomes  relaxed. 

Treatment. — Wlien  the  ulcerations  are  limited  in  extent,  or  do  not 
Icpend  in  a  great  degree  upon  general  causes,  a  cure  may  often  be  ef- 
ected  by  careful  attention  to  the  condition  of  the  bowels,  and  by  wash- 
Qg  the  protruding  rectimi  with  warm  water  and  soap  after  each  evacua- 
ion.  Benefit  is  often  derived,  also,  from  the  application  of  a  mildly 
tiraulating  unguent  by  means  of  a  camel's-hair  pencil,  immediately 
iter  washing  the  ulcer ;  and  then  resting  half  an  hour  or  an  hour  in  the 
ecumbent  posture.  Solutions  of  alum  and  of  sulphate  of  zinc  are 
ometinies  efiicacious,  or  the  occasional  application  of  the  nitrate  of  sil- 
er  in  substance  ;  but  in  case  these  and  other  therapeutical  means  fail, 
ire  have  a  very  certain  remedy  in  those  measures  which  for  a  time 
ompletely  paralyze  the  sphincters. 

Incision  of  the  external  sphincter,  first  recommended  by  Boyer,  has 
ince  his  day  been  generally  practised ;  the  knife  being  introduced 
t  the  seat  of  the  fissure  and  made  to  cut  outwards  until  the  circular 
nd  elliptical  fibres  are  completely  divided.  The  wound  is  then  dressed 
sritli  lint,  and  the  cure  is  in  most  cases  accomplished  when  the  wound 
las  completely  healed.  Mr.  Brodie  thought  it  unnecessary  to  cut  the 
rhole  of  the  sphincter,  but  recommended  incision  of  the  mucous  mem- 
brane alone,  including  perhaps  a  few  of  the  submucous  muscular  fibres; 
he  entire  depth  of  the  wound  being  not  usually  more  than  one  line. 
Crichsen  is  satisfied  with  this  method  also.  Gross  recommends  a  simi- 
ar  pi'actice,  or  merely  excision  of  the  indurated  margins  of  the  ulcers. 
[  cannot,  however,  agree  with  cither  of  these  distinguished  surgeons  as 
0  the  general  eflicacy  of  simple  incisions.  They  seldom  or  never  suc- 
seed,  according  to  my  experience,  except  in  that  class  of  cases  which 
ire  generally  amenable  to  therapeutical  measures  alone.  The  method 
>erhaps  always  merits  a  trial,  since  it  is  attended  with  very  little  pair 
ind  with  no  hazard,  but  it  will  be  prudent  not  to  promise  success.  If 
foyer's  operation  is  practised,  the  incisions  should  never  be  made  di- 
ectly  backwards  opposite  the  point  of  the  coccyx,  since  in  this  direc- 
ion  the  elliptical  fibres  will  be  split  and  not  cut  asunder ;  nor  directly 
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forwards  in  the  female,  by  which  operation  fseeal  incontinence  lias  been 
fiometimes  occasioned.  In  cutting  horizontally  outwards,  also,  caieiniuf 
be  taken  to  keep  the  anus  stretx;hed  between  the  thumb  and  finger,  09 
with  a  bivalve  speculum,  so  that  the  surgeon  may  recognize  the  di 
vision  of  the  muscle  by  the  sensation,  and  thus  avoid  the  danger  of  cut 
ting  too  deeply,  and  perhaps  of  wounding  some  of  the  perineaJ  arteries. 
Recently  it  has  been  suggested  by  Recamier  to  paralyze  the  ephiiic- 
ter  by  forcible  stretching  of  its  fibres.  I  have  practised  forcible  dik 
tAtion  in  a  good  many  cases,  and  while  I  cannot  speak  positively  of  th( 
results  in  all,  since  some  of  them  passed  from  under  my  observation 
before  the  usual  period  of  treatment  had  elapsed,  yet  I  am  able  to  saj 
that  of  those  which  remained  under  observation  all  have  been  cured 
The  method  of  operating  is  as  follows : — The  patient  being  placed  un- 
der the  influence  of  an  anaesthetic,  the  surgeon  introduces  both  thumbs 
into  the  rectum  and  draws  forcibly  outwards  until  he  touches  the 
tuberosities  of  the  ischia.  In  some  cases  when  the  anus  is  unusoallj 
dilatable,  the  thumb  may  be  allowed  to  slide  oflF  from  the  tuberodtieG 
so  as  to  continue  the  stretching  beyond  these  limits.  In  doing  so,  how- 
ever, care  must  be  taken,  especially  in  persons  of  lax  and  feeble  texture, 
not  to  carry  the  dilatation  too  far.  I  have  once  caused  a  thrombus  in 
making  too  forcible  extension;  and  it  is  possible  to  tear  the  rectum 
completely  open.  Some  bleeding  always  follows  the  operation,  but  it  is 
usually  slight  and  soon  ceases  spontaneously.  The  after-treatment  con- 
sists in  frequent  ablutions  vrith  tepid  soap  and  water,  and  rest  in  the 
recumbent  posture.  No  physic  should  be  given  earlier  than  the  third 
or  fourth  day,  nor  will  it  then  be  required  unless  the  bowels  are  consti- 
pated. 

Anal  Fistula.     Syn.,  Fistula  in  Ano,  R.  O. 

A  "  complete  "  fistula  in  ano  consists  of  a  fistulous  canal  leading  from 
the  rectum  to  the  outer  surface  of  the  integument.     Of  "  incomplete  ** 
anal  fistulae,  called  also  "  blind  fistulse,"  there  are  two  fonns,  namely, 
the  external  and  the  internal.     Complete  anal  fistulai  occur  most  often 
in  tuberculous  or  syphilitic  patients,  or  in  persons  whose  health  is  in 
some  way  already  seriously  impaired.     They  are  frequently  results  of 
chronic  dysentery,  low  fevers,  and  of  haemorrhoids  ;  but  in  a  large  pro- 
portion of  cases  they  have  their  immediate  source  in  perforating  ulcers 
of  the  mucous  membrane,  situated  just  above  the  external  sphincter, 
which,  having  penetrated  to  the  subjacent  areolar  tissue,  and  having  re- 
ceived a  portion  of  faecal  matter,  form  ischio-rectal  abscesses.      In  due 
time  these  abscesses  open  somewhere  in  the  neighborhood  of  the  anus , 
but  not  in  general  until  the  matter,  arrested  in  its   progress  toward 
the  surface  by  the  supei-ficial  perineal  fascia,  has  formed  sinuses  leading 
upwards  along  the  outer  wall  of  the  gut,  or  laterally  in  the  direction 
of  its  circumference. 

Treatment. — Complete   tistulae   are   very   seldom,   if   even    cured, 
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except  by  a  Burgical  operation ;  indeed,  we  do  not  see  liow  such  a  re 
Bnlt  can  be  expected  so  long  as  the  contents  of  the  intestine  are  per* 
tnitted  to  pass  freely  into  the  ischio-reetal  cavity,  while,  as  is  oniformly 
the  ease,  they  are  not  permitted  to  escape  with  equal  freedom  from  the 
perineal  opening.  A  study  of  the  anatomy  of  the  structures  involved 
would  lead  us  to  infer,  also,  what  clinical  experience  has  established, 
that  there  is  but  one  surgical  expedient  which  has  any  proper  claims 
to  consideration,  namely,  division  of  the  external  sphincter. 

The  external,  or  lower  sphincter,  is  composed  of  two  sets  of  mus- 
cular fibres — the  elliptical  and  the  circular.  The  circular  fibres  are 
merely  a  continuation  of  the  involuntary  circular  muscular  fibres  of 
the  rectum.  They  lie  in  immediate  contact  with  the  mucous  mem- 
brane at  tlie  anal  orifice,  and,  by  the  aid  which  they  give  to  the  ellip 
tical  fibres,  insure  its  complete  closure.  The  elliptical  or  voluntary 
fibres  of  the  sphincter  are  not  continuous,  but  compose  two  fiat  mus- 
cular planes,  whose  anterior  extremities  are  attached  at  the  "  common 
point  of  jimction"  in  front  of  the  anus,  while  their  posterior  extremities 
are  attached  to  the  coccyx  ;  they  are  intimately  adherent  to  the  integu- 
ment surrounding  the  margin  of  the  anus,  and  at  this  point  they 
measure  about  half  an  inch  in  breadth.  The  internal  or  upper  sphincter, 
situated  in  the  adult  about  one  inch  higher,  is  composed  entirely  of 
circular,  involuntary  fibres,  and  is  incapable  of  closing  the  canal  com- 
pletely ;  in  fact,  it  serves  only  as  a  break-water,  to  receive  the  first  strain 
of  the  downward  pressure,  and  to  mould  into  a  somewhat  conical  form 
the  faecal  mass. 

These  constitute  the  anatomical  reasons  why  an  ulcer,  or  any  lesion 
of  the  mucous  membrane  situated  just  within  the  external  sphincter, 
cannot  repair  itself,  so  long  as  the  sphincter  retains  its  normal 
contractile  power.  At  this  point  alone  is  the  descent  of  the  intestinal 
contents  completely  arrested,  and  forced  to  seek  an  outlet  against  ita 
walls ;  and  whenever  the  smallest  amount  of  fsecal  matter  has  pene- 
trated the  mucous  membrane^  it  is  urged  forward  incessantly,  until  it 
causes  suppuration,  and  finds  an  aperture  of  escape  through  the  skin. 
For  the  same  reason,  a  fistula  once  formed,  and  communicating  with 
the  rectum,  cannot  be  made  to  heal  until  the  sphincter  is  paralyzed ; 
but,  as  when  the  dam  is  removed,  the  sluice-way  will  dry  up,  so  when 
the  external  sphincter  is  cut,  tlie  fistula  will  heal. 

In  a  large  proportion  of  all  the  examples  of  complete  fistula  which 
have  come  under  my  notice,  the  rectal  aperture  has  been  within  half 
an  inch  of  the  verge  of  the  anus ;  and  when,  owing  to  the  tortuous 
course  of  the  canal,  the  probe  has  not  been  able  to  find  the  internal 
opening,  it  has  been  soon  recognized  by  the  finger  inti^oduced  within 
the  anus ;  or,  it  has  been  seen  by  carefully  everting  the  mucous  mem- 
brane. The  probe,  or  a  somewhat  fiexible  grooved  director,  being  no^ 
thinist  into  the  rectum,  and  brought  out  at  the  anus,  the  operation  is 
completed  by  dividing  the  intermediate  tissues. 
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There  will  be  found  a  few  examples,  no  donbt,  in  which  the  intenul 
orifice  is  above  tlie  internal  sphincter  ;  but  even  in  these  cases  it  willbe 
])nident  to  first  try  the  efFeet  of  cutting  the  external  sphincter  alone. 
In  must  cases  this  operation  will  be  Bucceseful ;  and  if  the  eur^;eouhii 
cut  many  fietulffi  by  the  high  inciBioii,  he  will  be  reluctant  tu  take  the 


chances  of  a  troublesome  bleeding,  to  which  his  experience  must  hsre 
taught  him  the  patient  will  be  thereby  exposed ;  or,  indeed,  if  he  will 
l>efore  operating  introduce  his  finger,  and  feel  carefully  for  the  pulsa- 
tion of  the  hiemorrhoidal  arteries,  he  will  usually  find  sufficient  nasfn 
for  preferring  the  low  incision. 

J  laving  cut  the  sphim-ter,  it  only  i-emaius  to  lay  a  small  piece  of  liu' 
between  the  margins  of  the  wound,  and  place  tlie  patient  in  bed.  As 
ill  all  other  operations  about  the  rectum,  it  will  be  assumed  that  tlie 
surgeon  has  taken  the  precaution  to  empty  the  bowel!*,  and  especially 
the  rectuiri,  the  day  pri'viijus  to  the  operation;  and  that  be  will  iww 
insure  quiet  for  the  following  two  or  three  days  by  a  small  iluse  of 
op  i  inn. 

In  certain  cases  fistulous  openings  exist  upon  both  sides ;  and  altboiigli 
division  of  the  sphincter  n[K>n  one  side  is  sometimes  adequate  t<i  t'lf 
cure  of  these  cases,  it  will  do  no  hann,  and  will  render  the  cure  uvrt 
certain,  U>  cut  the  sphincter  on  liotb  sides  at  the  same  time.  When,'  the 
integument  is  extensively  undermined  the  cnre  will  be  hastened  U' 
free  incisions  in  whatever  direction  the  underlying  ea^'ities  iiiay 
extend. 

As  to  the  treatment  of  anal  fistula?  by  the  ligature,  I  do  not  tliiiik 
it  is  for  a  moment  to  be  considered  unless  the  surgeon  has  l)(K;ome  iruii- 
vinccd  that  the  gut  nmst  be  divided  alwve  the  internal  sphincter.  In 
snch  a  case,  a  seton  may  be  passed,  and  tied  moderately  tight  over 
the  included  tissues,  in  order  that  he  may  in  this  manner  obliterate 
the  vessels,  and  thus  ])i-epare  the  way  for  the  completion  of  the  ojwra- 
tion   safety  by   the  knife.     Complete  division  of   the   tissues   by   tlio 
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ligature  is  tedious,  painful,  and  attended  with  more  danger  to  life  thar. 
the  judicious  employment  of  the  knife. 

Xnoomplete  Internal  Fistula. — ^When  the  fistula  is  incomplete^  and 
internal^  it  will  be  proper  first  to  render  it  complete,  by  an  external 
Incision  and  then  adopt  the  treatment  already  recommended  for  a 
complete  fistula. 

Incomplete  External  FistulsB,  the  eflFect  often  of  blows  upon  the 
ischio-rectal  region  resulting  in  the  formation  of  abscesses — sometimes 
depending  upon  caries  or  necrosis  of  the  ischiatic  bones,  but  still  more 
frequently  following  upon  a  simple  furunculus — generally  get  well 
without  any  other  Burgi(;al  interference  than  giving  a  free  exit  to  die 
matter,  or  exposing  and  removing  the  necrosed  bone.  They  at  least  do 
not,  as  a  rule,  demand  the  division  of  the  sphincter.  Nevertheless,  this 
operation  becomes  necessary  in  some  cases,  on  account  of  the  inability 
»f  the  fistulous  channel  to  become  closed,  so  long  as  its  inner  wall  is 
subject  to  the  influence  of  the  sphincter,  since  at-each  contraction  of  the 
muscle  the  walls  of  the  chaimel  tend  somewhat  to  separate  from  each 
r»ther. 

Some  physicians  and  surgeons  have  thought  it  unadvisable  to  close  a 
fistula  in  ano  when  the  patient  was  laboring  under  phthisis.  My  experi- 
Buce  does  not  permit  me  to  entertain  this  opinion.  The  purulent  dis- 
charges in  these  cases  are  often  excessive  and  exhausting,  and  the  con- 
tinuance of  the  fistula  provokes  intestinal  irritations,  causing  tenesmus 
and  diarrhcea ;  and  it  has  ha])pened  to  me  in  several  instances  to  witness 
A  marked  improvement  of  the  general  condition  of  tuberculous  patients 
when  a  cure  of  the  fistula  had  been  effected.  Nor  is  there,  we  think,  any. 
better  ground  for  the  opinion  which  some  have  entertained,  that  if  the 
fistula  is  cured  at  all  in  tliese  cases,  it  should  be  accomplished  gradually,' 
by  the  ligature  for  example.  The  truth  is,  however,  that  fistute  occurs 
ring  ill  consumptive  patients  are  pretty  sure  to  heal  slowly,  even  when  the 
knife  is  employed  ;  and  in  fact  the  great  danger  is,  that  with  our  best- 
lirected  efforts  they  will  never  be  made  to  heal ;  but  if  there  is  any 
probability  that  the  fistula  has  served  a  useful  purpose  as  a  derivative, 
it  is  much  better  to  place  an  issue  in  the  arm  or  in  some  other  part  of 
the  body,  rather  than  permit  the  continuance  of  the  fistula. 

HamorrhoidB.    Syn.,  HsBmorrhoidas,  R.  O.  j  Piles. 

The  term  "  haemorrhoids  "  is  applied  to  certain  tumors  formed  in  the 
lower  pait  of  the  rectum  and  about  the  anus,  by  dilatation  of  the 
luBmorrhoidal  veins,  and  more  especially  of  those  which  compose  the 
submucous  hflBmorrhoidal  plexus;  which  condition  of  dilatation  is 
asually  accompanied  with  hypertrophy  of  the  walls  of  the  veins ;  and, 
wh&n  they  have  been  subjected  to  frequent  attacks  of  inflammation,  by 
bypertrophy  or  infiltration  of  the  adjacent  areolar  and  mucous  tissues 
Die  terms  usually  employed  to  designate  the  varieties  of   piles — 
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depending  upon  their  seat  and  haBmorrhagic  or  non-hsemorrhagic  chftr 
acter — are  "external"  and  "internal,"  "bleeding"  and  "blind." 

Haemorrhoidal  dilatations  sometimes  occur  suddenly,  but  they  are,  b 
most  cases,  of  slow  and  irregular  growth,  appearing  and  receding  from 
time  to  time,  but  increasing  steadily  in  size  upon  each  successive  return. 
The}'  may  be  caused  by  whatever  gives  rise  to  congestion  of  the 
hflemorrhoidal  veins;  and  they  have  been  most  often  induced  by  violent 
straining  at  stool  to  expel  hardened  faeces,  or  to  obtain  reli^  in  the 
tenesmus  resulting  from  diarrhcea  and  dysentery.    Sedentary  occupations 
favor  their  occurrence;  visceral  obstructions,  and  especially  such  as  pre- 
vent the  free  return  of  the  blood  through  the  portal  system,  constitute 
active,  indirect,  or  predisposing  causes ;   they  are  said  also  to  have 
been  often  caused  by  riding  on  horseback ;  but  our  own  experience  does 
not  confirm  this  latter  observation.     If  certain  classes,  such  as  cavalry 
oflScere,  who  use  the  saddle  a  good  deal,  have  been  shown  to  be  pecu- 
liarly liable  to  piles^it  must,  we  think,  be  attributed  to  some  other 
cause ;  since  the  disease  is  rare  in  those  portions  of  our  own  country 
where  the  hoi-se  furnishes  the  principal  mode  of  conveyance  and  of 
travel.     It  may  be  well  to  suggest  to  those  who  find  themselves  troubled 
with  piles,  and  who  may  be  disposed  to  attribute  their  misfortune  to  the 
saddle,  that  one  of  the  most  fruitful  causes  is  that  constant  excitement 
of  the  mucous  membranes  which  so  generally  ensues  upon  the  free  and 
habitual  use  of  wines,  whiskey,  and  other  stimulants.     Horseback  riding 
is,  in  our  estimation,  a  hygienic  measure  of  inestimable  value  in  a  great 
variety  of  human  maladies,  and  we  would   regret  that  it  should  be 
made  responsible  for  the  consequences  which  belong  legitimately  to 
other  less  useful  practices. 

Therapeutical  Treatment. — The  general  treatment  of  haemorrhoids 
consists,  j^«^, — in  the  removal  of  all  those  causes  which  predispose  to, 
or  excite  venous  congestion  in  the  rectum.     Active  out-door  occupa- 
tions must  be  substituted  for  those  which  are  sedentary.     Habitual  con- 
stipation   must    be    overcome    by    laxative    diet,    and    by    absolute 
regularity    in   the    evacuation    of     the    bowels  ; — neither    cathartics 
nor   enemata   will   ever  accomplish   this  most  important   indication. 
In    case,   however,   the    bowels    are    loaded    with   faecal   accumula- 
.ions,  a  single   active   cathartic  may   prove   serviceable;  and   especi- 
ally will  this  practice  be  foimd  useful,  when  with  this  condition  of  the 
bowels  there  are  associated  constantly  recurring  haemorrhages.     Tenes- 
mus and  diarrhcea  must  be  restrained  by  appropriate  remedies.     The 
patient  must  not  permit  himself  to  sit  long  upon  the  stool ;  and,  imme- 
diately that  the  evacuation  has  occurred,  he  must  bathe  the  anus  and  the 
protruding  piles  with  cold  water.     After  gently  wiping  the  parts,  they 
should  be  lubricated  with  simple  cerate,  cold  cream,  glycerine,  flaxseed 
or  slippery-elm  water ;  and,  if  protruding,  they  must  be  pressed  back,  if 
possible,  while  the  patient  is  in  the  supine  position  with  the  hips  elevated, 
or  supported  upon  his  knees  with  his  head  and  chest  resting  upon  the 
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bed.  If  the  luemorrlioids  are  inflamed  and  swollen,  and  cannot  be 
made  to  retire,  continued  rest,  with  cold  applications,  or  with  poultices, 
may  be  required.  Second, — in  the  employment  of  those  agents  which 
ejcperience  has  shown  to  possess  a  somewhat  specific  influence  over  con- 
gestion, irritation,^  and  inflammation  of  mucous  membranes.  Among 
these  the  terebinthinate  and  balsamic  remedies  occupy  the  first  rank  ; 
and  Bishop  Berkeley's  famous  ''  tar- water  "  has  not  lost  its  reputation  as 
a  domestic  remedy  in  our  day.  In  doses  of  about  one  drachm  of  tar  daily, 
in  half  a  pint  of  water,  it  is  a  gentle  laxative,  and  a  very  effective  seda- 
tive to  an  irritated  rectum ;  or  the  tar  may  be  given  in  tiie  form  of  pills, 
five  to  ten  grains  daily.  Fifteen  or  twenty  drops  of  the  balsam  of 
copaiba,  or  ten  of  the  spirits  of  turpentine,  properly  diluted,  and  taken 
every  night  for  a  few  days  or  weeks,  we  have  found  exceedingly 
serviceable,  especially  in  cases  of  bleeding  piles.  Sulphur,  with  magnesia 
and  Epsom  salts,  prepared  according  to  the  following  formula,  is  parti- 
cularly recommended  by  my  colleagues,  Drs.  Van  Buren  and  Elliot : — 
$•  Magnesise ;  magnesise  sulphatis;  sulphuris  precipitatis ;  sacchari  lac- 
tifl ;  fia  I  ss. ;  pulv.  anisi,  3  ij.  M.  Of  which  one  or  two  teaspoonfuls 
are  to  be  taken  in  water  at  bedtime. 

By  careful  attention  to  the  foregoing  rules  a  "  paroxysm"  of  piles 
may  be  often  relieved,  and  their  recurrence  rendered  less  frequent. 
Indeed  it  is  possible,  by  strict  attention  to  hygiene,  to  accomplish  a 
radical  cure  in  certain  exceptional  cases.  When  the  piles  are  external, 
the  cure  may  sometimes  be  facilitated  by  the  application  of  the  nut-gall 
ointment  prepared  as  follows : — ft-  Pulveris  gallfle,  3  i. ;  liquor,  plumb, 
diacet.  gtt.  xv. ;  adipis,  ?  ss.  M.  It  must  be  imderstood,  moreover,  that 
external  piles  are  frequently  cured  spontaneously,  by  a  rupture  and 
extravasation  of  their  contents,  by  suppuration,  or  by  consolidation  and 
subsequent  absorption  of  the  products  of  inflammation.  The  flabby, 
pediculated,  tegumentary  masses  often  seen  around  the  verge  of  the 
smuB  in  persons  who  have  long  suffered  from  hemorrhoids,  are  gener- 
illy  the  vestiges  of  old  and  spontaneously  cured  external  piles. 

Surgical  Treatment  of  External  Piles. — Small  tegumentary  folds, 
which  are  usually  the  remnants  of  old  piles,  sometimes  become  chafed 
or  inflamed,  causing  suflicient  annoyance  to  require  their  removal.  They 
may  be  cut  away,  when  not  inflamed,  with  a  pair  of  scissors,  in  the 
direction  of  the  folds  of  the  anus.  If  any  considerable  portion  of  in- 
tegument is  removed  in  the  direction  of  the  circumference  it  may  cause 
contraction  of  the  anal  aperture.  The  surgeon  must  bear  in  mind, 
also,  the  possibility  of  the  excision  being  followed  by  a  troublesome 
bleeding ;  and  as  it  is  impossible  generally  to  tie  the  bleeding  vessels,  he 
must  be  prepared  with  the  dry  persulphate  of  iron,  lint,  and  compresses^ 
to  control  it  if  necessary. 

A  suddenly  formed,  round,  very  tense  and  purple  tumor  occurring  in 
this  region,  is  the  result  of  the  rupture,  and  not  of  the  dilatation  of  an  ex- 
ternal hflemorrhoidal  vessel ;  and,  if  not  complicated  with  inflammation 
50 
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it  may  be  opened  and  its  contents  allowed  to  escape,  when  a  spouti 
neous  cure  will  usually  be  eflFected.     Sometimes,  however,  when  thi 
coagulated  blood  has  been  pressed  out  from  a  thrombus  of  this  kind,  it 
continues  to  bleed,  and  the  bleeding  may  require  for  its  arrest  the  pe^ 
sulphate  of  iron  or  the  ligature  applied  to  the  entire  mass.    When  i 
haemorrhoidal  thrombus  is  inflamed  it  is  even  more  likely  to  bleed  freely 
after  incision;  but  the  application  of  persulphate  of  iron,  of  pressure, or 
of  the  ligature  in  mass,  to  acutely  sensitive  and  inflamed  tissues,  are  alter 
natives  to  be  avoided  if  possible.    We  had  better,  therefore,  leave  thea 
inflamed  thrombi  to  subside  slowly  under  absorption,  or  perhaps  to  sup- 
purate— the  latter  of  which  is  the  least  fi*equent  result — rather  than  to  re- 
sort at  once  to  free  incision.     If,  however,  in  any  case,  the  great  sufferm? 
which  they  occasion  seems  to  demand  immediate  relief,  we  may  maki 
two  or  three  small  punctures,  with  tolerable  safety  and  with  BOini 
advantage  to  the  patient. 

If  the  verge  of  the  anus  presents  one  or  m(^re  purplish,  shining 
tumors  which  have  formed  more  slowly,  they  are  probably  examples  d 
simply  dilated  veins,  or,  as  is  more  frequently  the  case,  the  tumors  aie 
composed  of  congested  veins  and  arterioles  with  more  or  less  of  the  pn> 
ducts  of  inflammation,  which  have  assumed  a  mottled  purple  and  reddish 
color  in  consequence  of  a  partial  strangulation  caused  by  the  sphincter 
These  tumors  cannot  be  made  to  retire  within  the  anus,  inasmuch  ai 
they  have  their  attachments,  at  least  in  part,  externally ;  and  they  musl 
be  soothed  by  cold  applications  and  poultices,  being  permitted  tc 
remain  where  they  are ;  and  not  until  the  inflammation  has  entirely 
subsided  will  it  be  prudent  to  attempt  their  extirpation. 

Many  surgeons  who  do  not  advocate  the  use  of  the  knife  in  internal 
piles,  do  not  hesitate  to  recommend  and  practise  this  mode  of  operatinfj 
in  external  piles ;  but  it  will  be  observed  that  in  a  large  majority  of 
cases  the  base  of  the  pile  extends  fairly  within  the  sphincter;  and  ex- 
cision under  these  circumstances  is  attended  with  no  inconsiderable 
danger  of  internal  bleeding,  in  consequence  of  the  retraction  of  th) 
wound  within  the  anus.  It  is  more  prudent,  I  believe,  and  tliis  witli 
few  exceptions  has  been  my  practice,  to  ligate  external  haemorrhoids  m 
the  same  manner  that  I  shall  presently  advise  the  ligation  of  internal 
haemorrhoids.  Simple  incision  will  often  prove  sufficient  for  their  cure ; 
but  if  this  method  is  adopted  the  surgeon  must  not  be  surprised  to  find 
it  necessary  to  apply  the  ligature  subsequently,  to  arrest  the  bleeding. 

This  is  the  only  class  of  cases  in  wliich  it  would  ever  seem  ad\'isable 
to  attempt  the  treatment  by  nitric  acid ;  but  as  it  is  no  more  radical 
than  the  ligature,  and  much  more  tedious,  it  is  difficult  to  see  why  it 
should  be  preferred. 

Surgical  Treatment  of  Internal  Piles. — External  piles  occasionally 
ruDture  fi*om  unusual  efforts  at  stool  and  bleed  freelv,  but  such  an 
occurrence  is  quite  excepti  inal ;  while  internal  piles  are  exceedingly 
pmne  to  haemorrhages,  indeed  it  is  quite  as  exceptional  when  they  d»> 
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not  bleed,  so  that  the  subject  of  this  latter  affection  becomes  in  the 
cuaree  of  a  few  years  blaiiclied  by  the  conatant  drainage,  and  the 
general  healtli  is  in  most  cases  seriously  impaired.  The  reason  for  this 
■narked  difference  is  to  be  found  iti  the  greater  delicacy  and  vascularity 
<if  the  mucous  memliraiie  within  the  spliincters  an  inch  or  two  above 
the  anal  aperture.  Not  only  the  veins,  but  the  mucous  membrane 
itself  becomes  hypertivjphied  at  the  point  where  internal  piles  occur;  it 
becomes  mucli  more  vascular  and  covered  with  granulations  which 
present  a  velvety  appeai-ance,  like  the  gramilar  conjunctiva,  and  from 
which  blood  can  be  made  to  (X)ze  like  sweat  whenever  they  are  pressed. 
These  vascular  granulations,  and  not  the  dilated  veins,  are  the  usual 
fiourees  of  the  htemiuThages.  It  is  mostly 
arterial  blood  which  escapes  in  Uiis  mannei-;  h».s80, 

itiid  sometimes  an  arteriole  may  be  seen  tu  be 
actually  ruptured,  and  the  blood  will  escape 
from  tlie  surface  in  a  fine  sharp  jet 

When  theiie  tumcded  and  vascular  ix>rtion8 
of  mucous  membrane,  enclosing  hypertro- 
phied  veins,  are  tlirnst  down  from  time  to 
time,  until  at  length  they  emerge  from  the 
anns,  they  drag  with  them  wnsiderable  ])or- 
tions  of  the  gut,  and  bear  some  imperfect 
remeiublance  to  wliat  is  pro]>erly  designated 
as  "  protrusion  of  the  rectum ; "  only  that 
there  is  at  first  but  one  tumor  protruded, 
then  a  second,  and  finally  a  large  iminber, 
giving  to  the  surface  of  tlie  gut,  as  it  lies 
exposed  after  a  Et<K)l,  a  bossed  appearance, 
such  as  docs  iu)t  belong  to  simple  protrusion 
of  the  rectum. 

AVlien  these  are  permitted  to  remain  down 
too  long  they  often  become  strangulated  by 

the  sphincter,  and  swell  enormously.  In  some  eases  thej'  have  sloughed 
i.tff,  and  a  spontaneous  cure  has  been  effected,  but  always  at  the  hazard 
of  forming  a  stricture  when  tlie  cicatrization  is  completed. 

To  reduce  them  imder  these  circumstances  is  not  always  aneasymat- 
ter ;  hut  this  can  generally  be  accomplished  if,  while  the  patient  is 
restuig  upon  his  back,  with  the  hips  elevated,  the  surgeon,  having  cov- 
ered  the  mass  with  a  piece  of  lint  smeared  with  cerate,  grasps  the  tu- 
mors with  liift  fingers,  so  as  to  press  with  their  extremities  u[)on  the 
margin  of  the  sphincter,  and  then  bears  up  steadily  for  a  few  momentfl, 
Tlie  sphincter  will  often,  under  this  pressure,  be  coaxed  to  dilate,  and 
the  tumors  may  then  pass  in  easily. 

When,  from  frequent  extrusion,  tlie  sphincter  has  become  relaxed, 
they  are  liable  to  fall  down  at  any  hour  of  the  day,  and  at  most  incon- 
venient seasotis.     A  pad,  or   a   c>'niprcss,  supported   by   a  bandage, 
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sometimes  afiFords  relief  in  these  cases ;  and  when  they  do  not  the 
patient  must  be  advised  to  have  his  regxdar  daily  stool  at  bedtime,  and 
not  in  the  morning.  After  an  evacuation  the  sphincter  remains  relaxed 
and  open,  sometimes  two  or  three  hours ;  but  during  the  night  it  ro» 
covers  its  contractile  power,  and,  if  not  put  upon  the  stretch  in  the  morn- 
ing again,  the  patient  may  escape  these  annoyances  during  the  day. 

An  operation  for  the  radical  cure  of  internal  piles  will  in  most  case? 
sooner  or  later  become  necessary,  and  delay  can  seldom  be  properly 
advised.  Surgeons  are  not  without  expedients  in  this  class  of  cases ; 
but  we  shall  dismiss  most  of  the  methods  de^dsed,  and  sometimes  prac 
tised,  with  very  few  words : — 

Excision. — Since  Dupuytren  has  told  us  how  he  used  to  thrust  a  red- 
hot  iron  up  the  rectum  to  arrest  a  bleeding  caused  by  cutting  off  inter- 
nal piles,  very  few  have  ventured  to  imitate  his  example.  No  one  to- 
day practises  excision  of  internal  piles. 

Acttud  Cautery, — The  treatment  of  this  malady  by  the  heated  iron 
is  equally  unsafe  with  excision,  and  may  be  regarded  as  an  expedi- 
ent deserving  to  be  mentioned  only  as  cruel  and  barbarous. 

Potential  Cautery. — Various  mineral  and  vegetable  escharotics  have 
occasionally  been  employed,  but  most  commonly  undilute  nitric  acid. 
If  the  haemorrhoids  can  be  well  thrust  out,  and  do  not  quickly  recede, 
nitric  acid  may  be  used  with  a  tolerable  degree  of  safety ;  but  the  rem- 
edy is  often  slow  and  tedious  in  accomplishing  the  cure,  and  never  so 
certain  as  the  ligature.  It  has  been  considered  as  particularly  ap- 
plicable to  those  cases  in  which  the  mucous  membrane  covering 
the  haemorrhoids  is  granular  or  villous  in  appearance.  The  method 
of  using  nitric  acid  preferred  by  myself,  is  to  touch  a  portion  of 
the  centre  of  the  tumor  with  a  piece  of  soft  wood,  sharpened,  and 
holding  a  single  drop  of  the  acid,  and  then  drying  the  surface  tho- 
roughly with  lint,  or  covering  it  with  lint  saturated  with  an  alkaline 
solution. 

Galvanic  Cautery. — The  use  of  the  galvanic  current  as  a  means  of 
cauterization  appears  to  me  a  complex  and  cumbrous  method  of  ac- 
complishing what  can  be  done  equally  well  by  a  much  more  simple 
process.  If  either  were  to  be  employed,  I  would  prefer  the  heated  iron 
or  nitric  acid. 

The  Ecraaeur, — It  has  been  often  affirmed  that  by  means  of  the  or- 
dinary chain-ecraseur  we  may  operate  successfully,  and  without  fear  oi 
haemorrhage.     In  reply,  I  wish  to  state  that  I  have  had  with  this  method 
a  limited  but  very  satisfactory  experience.     I  removed  a  single  inte^ 
nal  hiemorrhoid  from  a  gentleman  in  the  fall  of  1869,  by  the  ecraseW^ 
taking  great  care  to  proceed  slowly,  as  is  advised  by  those  who  erapl^^ 
the  instrument  for  this  purpose  ;  but  the  bleeding  which  immediate* 
followed  was  terrific,  and  my  patient  was  only  saved  by  hastily  dra.  "* 
ing  out  the  rectum  with  a  vulsellnm,  and  applying,  by  die  aid  o£^ 
needle,  a  strong  ligature  to  the  wounded  tissues.     A  friend  of 
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has  recently  had  a  Bimitar  ex{>erience;  and  probably  neither  of  ns  will 
■ever  feel  jiietitied  in  resiuling  to  this  method  again. 

Dr.  J.  C.  Nott,  of  New  York,  has  had  constructed  what  he  terras  a 
"  rectilinear  ecraseiir ;"  by  the  employment  of  M'hieh,  in  cases  of  inter- 
nal hiKinorrhoids,  he  believes  that  we  may  avoid  in  a  great  measure  the 
danger  from  haimorrhage  incident  to  the  use  of  the  ordinary  ^craseiir; 
he  also  tliinks  it  less  liable  to  cause  rectal  strictures,  inasmnch  as  it  does 
not,  M'licn  properly  applied,  em- 
brace so  large  an  amount  of 
etrncture.  The  instrument  is 
coraprsed  of  two  parallel  blades, 
Avhich  close  tike  a  damp.  One 
blade  hn^  a  narrow  fenestra  rim- 
iiing  nearly  its  whole  length; 
and  the  other  is  constructed  with 
a  tenon,  serrated  like  tlie  teeth  of 
a  tine  saw,  which,  when  the  in- 
strument is  closed,  occupies  com- 
pletely the  fenestra  or  mortise 
iu  the  opiweite  blade.  There  is, 
also,  a  slinnlder  projecting  on  each 
aide  of  the  blades  for  the  purpose 
of  cnisiimg  more  perfectly  the 
tissues.  Tliia  instrument  does  not, 
like  tlie  ecraseur  of  Cliassaignac, 
<wmpletely  sever  the  parts  to 
which  it  is  applied,  but  only 
cruslies  them,  leaving  a  small  pe- 
dicle, to  which  Dr.  Nott  advises, 
:as  a  matter  of  prndeiice,  in  the 
«ase  of  internal  piles,  the  appli- 
cation of  a  ligature.  Tlie  vital- 
ity of  tlie  tissues  being  destroyed 
by  the  Ecraseur,  the  ligature 
«aiise8  no  pain.  Some  years 
since  Dr.  Isaac  E.  Taylor,  of 
Bellevue  Hospital,  devised  a  very 
similar  instrument  for  the  re- 
moval of  intra-uterine  growtlia. 
There  can  be  no  doubt  that  either 
of  these  iiistrninents.  and  espe- 
cially that  of  Dr.  \ott,  which  is 
lighter  and  better  suited  to  the  treatment  of  the  malady  in  question, 
ought  to  be  preferred  to  the  Ecraseur  of  Chassaignac. 

Ligature. — The  ligature  alone  has  endured  the  test  of  time  and  ex- 
perience.    Employed  from  an  early  day  by  the  most  judlcioussurgeons, 
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it  continues  to  fumiah  testimony  of  its  safety,  simplicity,  and  elficacj. 
Up  to  tliis  moment,  although  I  have  used  the  ligature  in  some  fonn  n 
great  many  times,  no  troublesome  bleeding  has  ever  followed,  and,  with 
one  exception,  no  accidents  of  any  kind  have  ever  given  me  cause  for 
anxiety  or  alarm. 

The  exception  to  which  reference  is  made  was  in  the  person  of  a  man 
at  Belle  vue  Hospital,  in  which  case  a  chill  occurred  on  the  second  or  third 
day  after  the  operation,  followed  by  delirium  and  some  coma.  His 
skin  became  icterode,  and  the  bowels  tympanitic.  The  precise  charac- 
ter of  the  secondary  lesion  was  never  determined,  although  pyaemia 
was  suspected,  but  he  made  a  complete  recovery  after  a  few  weeks'  ill 
ness.  It  was  subsequently  ascertained  that  the  man  was  very  intemper- 
ate, and  that  he  came  into  the  hospital  just  after  a  debauch.  To  these 
circumstances,  less  than  to  the  operation,  it  seemed  proper  to  attribute 
the  alarming  sequences  of  the  operation.  Moreover,  so  far  as  my 
knowledge  of  my  own  cases  extends,  the  operation  has  almost  invariably 
resulted  in  a  complete  cure.  Drs.  Van  Buren  and  Valentine  Mott  have 
recorded  a  similar  and  equally  fortunate  experience  with  the  ligature. 
What  more  can  be  said  of  any  other  mode  of  operating  ? 

If  tlie  patient  is  to  use  an  anaesthetic,  the  bowels  should  be  emptied  by 
a  cathartic  on  the  day  preceding  the  operation ;    and  if  the  operation 
is  to  be  made  at  10  a.m.,  he  should  take  half  a  grain  of  opium,  and  the 
rectum  should  be  washed  out  with  water  alone  at  8  a.m.     In  most  cases, 
the  patient  being  placed  in  position,  the  pile  may  be  seized  and  drawn 
down  with  a  vulsellum.     In  case  this  is  found  to  be  difficult  or  impossi- 
ble, we  may  follow  the  suggestion  made  by  Dr.  Van  Buren,  and  the  val- 
ue of  which  I  am  able  to  confirm,  namely,  to  first  paralyze  the  sphincter 
by  stretching  it,  as  in  the  operation  for  fissura  in  ano  already  described. 
There  will  be  no  difficulty  then  in  reaching  and  withdrawing  the  h©- 
morrhoids.    A  large  needle,  armed  with  a  stout  double  ligature,  is  nowtc 
be  thrust  through  the  base  of  each  hseuiorrhoidal  tumor,  separately,  and 
the  needle  being  removed,  the  ligatures  are  tied  finnly  on  each  t^ide,  and 
cut  away  close  to  the  knots.    It  is  not  necessary  to  draw  upon  the  ligatures 
with  immoderate  force,  such  as  would  endanger  the  complete  or  partial 
section  of  the  tumor.    If  there  are  many  tumoi-s,  it  will  not  be  prudeutt^^ 
tie  them  all ;  nor  is  it  necessary.     AVTien  one  or  two  are  stranc:iilate^' 
upon  each  side  of  the  anus,  the  remainder  usually  disappear  in  cons^ 
quence  of  the  inflainniation  which  results.     After  the  application  of  th^ 
ligature  the  piles  may  be  reduced,  or  if  this  is  impracticable,  or  causes 
much  pain,  they  should  be  permitted  to  remain  and  be  treated  with  poul 
tices.     The  bowels  should  not  be  disturbed  until  the  third  or  fourth  day ; 
when  a  dose  of  castor-oil,  followed  by  an  enema  of  tepid  water,  will  gen- 
erally be  required. 

When  the  operation  is  made  without  an  anajsthetic,  the  patient  should 
sit  in  a  basin  of  warm  water  a  few  minutes  until  the  sphincter  is  relaxed 
and  the  haemorrhoids   sufficiently  protruded;   or  he  may  restrain  th^ 
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evacuation  of  his  bowels  until  the  operation  is  about  to  be  madp; 
immediately  after  which  it  will  be  found  that  the  parts  are  in  the  most 
favorable  poeitioii  for  observation. 


Prolapaoa  of  Um  RMtum.    Syn^  ProUpdo  B«atl  btaatlnl,  H.  O.  t  Piolapma  Ani. 

Prolapsus  of  the  rectum  presents  itself  under  two  forms.  The  pro- 
lapse may  occur  as  a  tnie  iiituasusception,  the  lower,  middle,  or  upper 
portion  of  this  eaual  being  invaginated,  and  thnist  out  from  the  anal 
aperture.  There  is  reason,  also,  to  suppose  that  this  invagination  some- 
times exists  without  appearing  at  the  anus,  causing  a  more  or  leas  com- 
plete obstruction  to  tlie  passage  of  the  fteces,  and  perhaps  eveatnally  a 
etrictnre.    ( See  Intussusception. ) 

The  second  fonn  of  prolapsus  commences  as  a  tumefaction  of  the 
mucous  and  sub-mucous  tissues,  neai*  the  verge  of  the  anus,  or  just  with- 
in the  sphhicters;  in  conseijucuce  of  M'hich  these  structures,  which  are 
only  loosely  attached  to  the  muscular  walls  of  the  rectum,  become  extru- 
ded from  the  anus  and  roll  out,  forming  a  more  or  less  perfect  circle 
(if  swollen  mu<;ouB  membrane.  The  causes  continuing  to  operate  for  a 
lengtli  of  time,  the  tumefaction  extends  upwards,  involving  more  and 
more  of  the  walls  of  the  gut ;  and  at  lengUi  the  mnscnlar  coats  them- 
selves are  drawn  down  and  protruded,  constituting  tnie  intussusception, 
hut  differing  from  the  accident  described  under  this  name,  i "  '  ~ 
the  pathological  circum- 
stance tliat  it  has  its  origin 
in  ledcma,  inflannnatiou, 
ur  liyj)ertr()pliy  of  the 
mucous  membrane,  and 
siiVmucons  areolar  tissue. 

I'rulapsus  of  the  rectum, 
ill  all  its  varieties,  is  much 
more  couinion  in  infancy, 
childhood,  and  old  age, 
than  in  middle  life.  With 
infants  it  is  caused  hy  pro- 
tracted diarrhtca.  ascari- 
des.  stjuie  in  the  bladder,  or  by  any  of  those  causes  which  induce  the  child 
to  Btrahi.  In  old  age  it  may  be  cansod  by  straining  to  evacuate  the 
bladder  when  the  i)atient  has  a  stricture,  an  enlarged  prostate,  or  a  vesical 
calculus,  or  liy  long-continued  tenesmus.  Its  existence  at  any  period 
of  life  is  generally  associated  with  ill-health,  but  we  have  seen  some 
marked  exceptions  to  this  rule. 

Treatment,— The  primary  cause  having  been  ascertained  and,  if 
poesible.  removed,  attention  must  be  given  to  the  regulation  of  the 
liowels,  and  to  the  iniprovement  of  the  general  health  where  a  failure 
ill  these  regaixls  is  manifest. 
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respects  has  somewhat  the  advantage  of  either  of  the  others.  The 
choice  of  the  operation  may,  however,  in  this  case  be  very  properly  left 
to  the  judgment  of  the  surgeon. 

Second,  ablation  of  the  protruding  mucous  membrane.  This  operar 
tion  has  occasionally  been  practised,  and  with  some  degree  of  success ; 
but  it  is  attended  with  too  much  danger  from  bleeding  ever  to  be 
thought  of  except  in  cases  of  strangulation,  and  where  the  protrusion 
proves  irreducible. 

Strangulation  of  the  Prolapsus. — This  occurs  pretty  frequently 
with  children;  but  very  rarely  with  old  people,  in  whom  generally  the 
sphincter  has  become  too  greatly  relaxed  to  admit  of  strangulation. 

The  patient  should  be  placed  upon  his  back,  with  the  hips  elevated, 
and,  having  covered  the  gut  with  a  piece  of  lint  spread  with  cold  cream, 
steady  and  continued  pressure  must  be  made  with  the  hand.  In  some 
cases  it  will  be  made  to  retire  more  quickly  if  the  ends  of  the  fingers 
which  grasp  the  prolapsed  gut,  press,  at  the  same  time,  firmly  against 
the  margins  of  the  sphincter;  or  the  surgeon  may  try  the  effect  of 
pressing  with  one  or  more  fingers  upon  the  pledget  of  lint  directly 
over  the  centre,  as  if  intending  to  thrust  the  fingers  into  the  rectum. 
The  internal  use  of  chloroform  will  sometimes  aid  in  the  reduction. 
When  other  means  fail  it  is  considei^ed  justifiable  to  divide  the  external 
sphincter ;  and  finally,  in  case  this  should  not  liberate  the  strangulated 
mass,  and  sloughing  is  imminent,  the  surgeon  may  remove  one-half — 
more  or  less — of  the  swollen  mucous  membrane,  including  a  large 
portion  of  the  subjacent  tissues.  The  chance  that  the  muscular  coats 
will  be  included  is  very  small  in  these  cases,  and  even  if  it  is  included, 
no  harm  necessarily  results.  The  ablation  being  effected,  several  long 
and  strong  ligatures  should  be  passed  through  the  upper  lips  of  the 
circular  wound  and  brought  out  of  the  anus,  as  a  measure  of  precaution 
in  case  the  remainder  of  the  gut  should  recede  and  bleed  to  such  an 
extent  as  to  render  it  necessary  to  bring  the  wound  again  into  view. 

Pruritus  Ani,  R.  O. — The  term  pruritus  ani  is  only  indicative  of  a 
symptom  common  to  several  affections.  It  is  often  transient  in  its 
character;  and  is  then  usually  due  to  a  slight  irritation  of  the  mucous 
membrane  caused  by  the  expulsion  of  hardened  or  acrid  fseces,  or  to 
the  accumulation  of  the  perspiration  and  other  secretions  between  the 
nates.  Relief  is  speedily  obtained,  in  these  cases,  by  frequent  ablutions 
with  tepid  water  and  soap,  and  by  mild  astringents. 

With  children  it  is  occasioned  sometimes  by  ascarideSj  which  may  be 
found  frequently  nestling  in  the  folds  of  the  anus.  These  parasites  are 
easily  de8ti\)yed  by  injections  of  salt  and  water,  lime  water,  or  turpentine 
and  sweet  oil. 

£czema  of  the  anics  and  adjacent  tegumentary  surfaces,  like  most 
forms  of  this  affection,  is  in  general  exceedingly  troublesome  and 
obstinate.  Washing  the  parts  twice  daily  with  hot  water  and  castile 
floap  seldom  fails  to  give  relief,  and  sometimes  effects  a  cure.    The  re^ 
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oxide  of  mercury  ointment,  diluted  with  an  equal  part  of  fresh  lard,  we 
have  found  serviceable.  Dr.  Van  Buren  prefers  the  "yellow  wadi'' 
as  a  means  of  radical  treatment ;  and  he  has  found  a  liniment  composed  of 
one  part  of  chloroform  to  eight  of  lard  the  most  reliable  means  of  allaying 
the  nocturnal  itching.  But  in  most  cases  the  general  system  is  at  fault, 
and  no  permanent  cure  can  be  expected  until  this  is  rectified.  We  have 
known  it  to  cease  upon  the  suspension  of  the  use  of  tobacco  and  of 
alcoholic  stimulants. 

According  to  the  dermatologists,  pruritus  ani  is  sometimes  due  to  a 
paraaitiojplanty  whose  spores  become  lodged  in  the  epidermis,  and  which 
is  most  promptly  destroyed  by  sulphurous  acid  of  Squibb's  preparation. 
The  acid  is  first  employed  with  equal  parts  of  water,  and  subseqaentl; 
it  may  be  applied  stronger  if  it  does  not  cause  too  much  irritation. 


CHAPTER  XVIL 

SURGERY  OF  THE  GENITO-URINARY  ORGAKS. 

Congenital  Defbots  of  the  Ubinaby  Apparatus. 

There  may  be  an  absence  or  imperfect  development  of  the  kidneys , 
the  kidnevs  mav  exist  with  absence  of  the  bladder  and  urethra  :  and  in 
this  latter  case  the  uretei-s  may  open  at  the  navel,  into  the  rectum  or 
upon  the  vulva.  The  bladder  is  sometimes  very  small,  being  merely  a 
dilatation  of  the  urethra  ;  it  may  be  double,  in  consequence  of  a  more  or 
less  perfect  septum  traversing  the  median  line.  As  a  consequence  of 
arrest  of  development,  some  portion  of  its  posterior  wall  may  be  defi- 
cient, and  the  urine  may  escape  through  the  rectum  or  vagina.  None 
of  these  abnormities  are  capable  of  relief. 

BzBtrophy  of  the  Pofiterior  WaU  of  the  Bladder.     Syn.,  Membrana  VesicaB  Fof* 

terior  Foras  Extrtua,  R.  O. 

Wlien  the  anterior  wall  of  the  bladder  is  deficient  through  arrest  of 
development,  the  corresponding  portion  of  the  anterior  abdomiual 
parietes  is  likewise  deficient ;  the  posterior  wall  of  the  bladder,  united 
to  the  abdominal  parietes,  forniin*;^  an  expanded  and  generally  project- 
ing mucous  surface,  upon  which  the  uretei*s  and  the  seminal  ducts  are 
seen  to  terminate.  This  condition  is  associated,  usually,  with  imperfect 
development  of  the  puhic  bones,  which  are  more  or  less  widely  separated, 
being  connected  only  by  an  intermediate  fibrous  band.  In  the  male, 
the  penis  is  short,  thick,  and  there  is  always  e]>ispadia8.     In  the  female, 
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»ris  is  cleft  in  the  same  manner,  Tiie  teBtes  have  descended  in 
:a8es,  aud  in  othera  they  have  not.  The  eeitiial  desires  are  not 
jrily  impaired  in  either  bcx  j  and  several  examplea  are  recorded 
regnation  of  the  female.  The  umbilicus  is  either  absent,  or  it  is 
J  lower  than  usual.  Inguinal  hernise  usually  acwnnpany  the  nial- 
ion,  and  various  other  abnonnities  are  often  found  associated, 
accompanying  wood-cut  illustrates  the  case  of  a  patient  well 


to  American  students,  and  from  whom  I  took  a  model  in  plaster 
ears  ago.  a,  re|)reMeiit8  the  anterior  surface  of  the  posterior  wall 
>Ia<Jder,  thrust  forwai-ds  by  the  pressure  of  the  abdominal  viscera; 
J  orifices  of  tlie  ureters,  concealed  between  the  bladder  and  the 
of  the  penis,  but  which  are  at  once  brought  into  view  when  the 

■  is  lifted  ;  the  orifices  of  the  seminal  ducts  lie  in  the  same  fold  ; 

■  ;  rf,  il,  anterior  termination  of  pubic  Ixmes ;  e,  scrotum  ;  /,  a 
tal  inguinal  hernia. 

i^eau,  d'Autagnac,  ha.s  funiished  a  verj'  complete  monograph 
w  subject,  ineludinfT  a  record  of  S7  ciises;  of  which  number  60 
Files,  :;2  femalcn.  and  in  7  the  sex  was  undetermined.'  Of  the 
-oil  by  myself,  all  were  males.  Several  cases,  additional  to  those 
^'.v  Vignean,  maybe  found  hi  Gurlt's  Jahresbericht.  Tliedura- 
'f^e  does  not  seem  to  liiive  been  influenced  ]>er<«ptibly  by  the 
'     of  the  abnormity.     In  one  case  the  subject  lived  to  be  70 


-t^  VEzitropliie  <U  l<i  I'futie  ;  par.  M.  Vignean,  Hontpeller,  1866. 
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ject,  to  deter  any  surgeon  from  future  attempts  to  remedy  a  deformity 
n)  serious  and  disgusting.  The  purpose  has  been  only  to  prevent  too  san- 
juine  anticipations.  1  have  myself  urged 
several  of  these  sufferers  to  submit  to  an  opera- 
tion at  my  hands;  but  having  already  inform- 
i^d  themselves  fully  as  to  what  have  been  the 
isual  results,  or,  having  listened  to  a  fair  state- 
ment t<^  them  of  my  own  expectations,  they 
liave  always  promptly  declined  to  permit  any 
:)peration  to  be  made. 

It  is  with  much  satisfaction,  however,  that 
[  am  permitted  to  inform  my  readers  in  what 
manner,  by  the  use  of  a  properly  constructed 
shield  and  urinal,  they  may  render  the  exist- 
inee  of  these  sufferers  much  more  tolerable,  if 
lot  actually  comfortable.  A  gentleman  who 
X)nsulted  me  a  short  time  since,  found 
^reat  comfort  in  the  use  of  a  metallic  shield, 
instructed  by  Mr.  StoUmann,  of  this  city,  to 
he  lower  extremitv  of  which  an  elastic  tube 
vas  attached,  terminating  in  a  pouch  resting 
n  the  boot.  According  to  McWhinnie,*  a 
imilar  instrument  was  employed  by  Mr. 
Carle,  this  latter  being  a  modification  of  the 
me  worn  by  a  German  traveller  named  Ussem,  and  figured  by  Duncan 
ome  years  before  in  the  firet  volume  of  the  Edinbiirgh  Medical  ufid 
'iurgicaZ  Jownxal. 


Shield  and  Urinal  for  Exstrophy 
of  the  Bladder. 


BpiBpadiaB.    Syn.,  Fissora  Epijipadioa  ItineriB  Pectinii,  R.  O. 

The  urethral  canal  may  terminate  at  any  point  of  the  upper  surface 
>f  the  penis,  or  the  entire  upper  wall  of  this  canal  may  be  deficient, 
eaving  only  a  supei-ficial  groove  between  the  tw^o  lateral  halves  of  the 
)eni8.  This  variety  of  abnormity  usually  accompanies  exstrophy  of  the 
>ladder,  and  seldom  or  never  is  the  subject  of  surgical  treatment. 

Hypoipadias.  Syn.,  Fisflura  Hypospadica  Itineris  UrinsB,  R.  O. 

Hypospadias,  due  in  most  cases  to  arrest  of  development,  is  a  defect 
Q  the  lower  wall  of  the  urethra.  It  is  more  frequently  met  with 
ban  epispadias ;  and  inasmuch  as  the  penis  is  generally  in  other  respects 
olerably  well  developed,  it  is  proper  in  certain  cases  to  attempt  its 
elief.  Whenever  the  urethral  e^nal  terminates  at  the  abnormal  open- 
ttg  it  will  be  necessary,  first,  to  establish  a  channel,  in  imitation  of  the 


»  McWhinnie.     Lond.  Med.  Oaz.,  vol.  x,,  New  Series,  p.  360, 1850. 


wound  from  side  to  Bide,  in  the  direction  of  the  circumference  of  ^ 
penie,  with  two  or  three  fine  sutures. 

Phimosis,  R.  O. 

Congenital  phimosis  exists  occasionally  to  such  a  decree  as  to 
demand  itnmediate  interference;  the  preputial  orifice  being  com- 
pletely or  almost  completely  closed.  In  such  cases  the  surgeou  ou^t 
not  to  be  eatislied  with  a  simple  incision  which  shall  give  tempDrarv 
relief,  but  he  should  proceed  at  once  to  make  whatever  ojjei'atiun  mav 
be  required  to  insure  in  the  future  full  and  permaneut  immunity. 

If  the  prepuce  is  simply  contracted  at  its  extremity, 
and  not  elongated,  it  will  be  sufficient  to  make  a  single  **  "*■ 

longitudinal  slit  through  tlie  dorsal  surface  of  the  intt^i- 
ment  and  nuieous  membrane.  The  precise  method  of 
procedure  is  as  follows  ;— 

Upon  a  gnwved  director,  a  narrow,  6harp-p()iuted  bis- 
toury is  carried  almost  to  tlie  point  where  the  mucons  mem- 
brane is  reflected  upon  itself  behind  the  corona  glandis, 
and  froTn  thence  it  is  thrust  forward  thi-ough  the  integu- 
ment and  brought  out  If,  as  is  sometimes  practised,  this 
operation  is  made  with  scissors,  the  mucous  membrane  is 
seldom  cut  to  an  equal  extent  with  the  tegumentary  sur- 
face. Any  vessels  which  continue  to  'jieed  should  be 
carefully  tied.  I  have  known  a  neglect  to  do  so,  in  the  case  of  a  child 
a  few  uumths  old,  result  in  a  nearly  fatal  liaMiiorrliage. 

A  more  speedy  cicatrization  of  the  wound  will  now  be  insured  bv 
attaching  the  mucous  to  the  tegumentary  surface  along  each  margin. 
with  delicate  sutures. 

In  case  the  prepuce  is  pre ternatu rally  long  as  well  as  eoutra(^te<t,  the 
operation  of  circmncision  may  be  made.  Instruments  arc  sometimes. 
cui]>loyed  for  holding  the  i)repuce,  which  are  intended  to  serve  as  guided 
to  the  knife,  and  as  a  protection  to  the  glans  penis.  An  ordinary  dresrs.  - 
ing  forceps  will  serve  the  purpose,  if  any  instniment  of  this  kiii^ 
is  needed;  but  the  inetli<xl  of  operating  which  has  given  me  iuib=- 
satisfiiction,  whether  in  the  infant  or  adult,  has  l>een  to  intr-)du<'^ 
through  the  prei>utial  orifice  a  vulsellnm,  or  a  stning  pair  of  toothec^- 
forccjw,  and,  seizing  the  nnicons  membrane opjxjsite  the  corona,  to  draw-- 
it  well  out.  Connnittiiig  the  instrument  to  the  hands  of  an  assistants 
with  a  second  ])air  of  forceps  the  niiicoua  membrane  is  seized  ni>on  tlit"* 
opjvosite  side  of  the  pri']iuce,  and  this  also  is  given  to  the  assistant,  win* 
draws  upon  both  pair  of  forceps  steadily  while  the  operator  draws  tluw 
integument  gently  baikwards.  By  this  [troccdure  the  nmcons  mem-— 
brane  is  advanced  beyond  the  tegumentary  surface  and  is  certain  to  l)c 
excised  to  an  equal  extent.  Wliile  the  parts  are  thus  held  the  surgeon, 
with  a  knife  or  a  pair  vf  strong  scissoi-s,  cuts  somewliat  obliquely  the 
prepuce ;  the  direction  of  the  incision  being  from  above  downwards  and 
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latural  urethra,  through  the  corpus  Epongioeuut  and  glans  penis ;  and 
tnhsequently  the  c-'ioaca  tnay  he  closed  by  freshening  the  mai^ins,  and 
^Kising  tlie  edges  uver  a  silver  catheter  already  placed  in  the  newly- 
Furmed  nrethial  canal  The  surgeon  should  be  advised,  however,  that 
nothing  but  the  most  extreme  care,  with  patient  perseverance,  is  likely 
h)  be  crowned  with  success  in  these  cases,  and  that  he  must  not  be 
ttreatly  disappointed  if  all  his  effoits  result  in  complete  failure. 

Nelatoii  recommends  that  after  freshening  tlie  edges  of  the  opening, 
and  lifting  by  free  dissection  the  adjacent  skin,  two  lateral  incisions 
shall  1)6  made  to  relieve  the  tension,  and  a  slip  of  India-rubber  placed 
underneath  the  flaps  to  protect  them  fn)m  the  urine.  , 

Le  Gros  Clark  makes  still  more  extensive  dissection  of  the  integu- 
ment, uniting  the  longitudinal  with  transverse  incisions,  by  which 
meaus  he  is  able  to  bring  [Kirtions  of  the  under  surfaces  of  each  flap 
into  ontact,  instead  of  tlie  narrow,  tegumeiitary  margins.  lie  then 
closes  the  i)ortion  of  the  wound  corresponding  to  the  Assure  with  Sims' 
metallic  clamps. 


0itD(lmplut)r.  (Kiluon.  > 


UnthropluCj.  (ClHk.) 


Riford  suggest*  that  in  case  of  a,penii-eji«tula,  where  no  perineal  fistula 
exists,  which  might  serve  as  a  diverticulum,  it  would  be  proper  to 
puncture  the  bladder  from  the  rectum,  and  maintain  the  urinary  dis- 
charge in  this  direction  until  the  penile  tistula  was  cured ;  after  which 
the  vesical  fistula  might  be  left  to  close  of  itself.     ^ 


ShortaniDg  of  th*  Fnmnm. 

Either  as  a  congenital  abnonnity,  or  as  the  result  of  the  irregular 
cicatrization  uf  a  cliaTU'.re,  the  penis  is  sometimes  bridled  by  the  frsenum, 
so  that  it  assumes  a  dorsal  curvature  during  erection.  I  have  gii-en 
relief  in  several  examples  of  this  kind,  by  cutting  the  frseniini,  and, 
after  separating  the  edges  freely  by  traction  upon  the  glans,  closing  the 
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Bpithelioma  of  the  Penii.    Byn.    epithelioma  OoUb,  R.  O. 

Epithelioma  occurs  upon  the  penis  in  most  cases  as  minute  warty  or 
papilliform  growths,  usually  situated  beneath  the  prepuce  and  in  tho 
vicinity  of  the  corona.  Of  eight  cases  which  have  been  observed  by 
me,  five  occurred  in  persons  having  congenital  phimosis. 

Epithelioma  of  the  penis  may  be  distinguished  f  I'om  a  syphilitic  wart 
by  the  absence  of  a  syphilitic  history,  by  its  slow  growth  and  broad 
base ;  and  finally  by  its  tendency  to  ulceration.  Venereal  warts  occur 
at  all  periods  of  life ;  while  cancerous  warts  are  seldom  seen  except  in 
advanced  life,  or  after  the  thirtieth  or  fortieth  year.  Venereal  warts  are 
generally  multiple ;  cancerous  warts  are  almost  always  single. 

The  only  remedy  is  amputation,  in  case  the  glans  or  the  body  of  the 
penis  is  involved.  If,  however,  the  disease  is  limited  to  the  prepuce, 
as  ifl  ver)^  seldom  the  case,  it  might  be  suflBcient  to  remove  it  alone. 

Amputation  of  the  Penia.    Syn.,    Ampntatio  OoUi,    R.  O. 

This  operation  may  be  made  with  an  ordinary  bistoury.  The  integument 
should  be  drawn  well  forwards  to  avoid  leaving  a  redundancy.  After  the 
amputation  five  arteries  may  require  the  ligature,  namely  two  dorsal,  two 
lateral,  and  one  artery  of  the  septum ;  and  in  some  cases,  the  wound  con- 
tinues to  bleed  quite  freely  from  the  cellular  structure  even  after  these 
arteries  are  tied.  In  such  cases  search  must  be  made  for  the  urethra, 
which  will  be  found  retracted  and  buried  within  the  corpus  spongiosum ; 
where  it  may  be  seized  with  a  pair  of  mouse-tooth  forceps  and  brought 
forwards.  A  female  silver  catheter  must  then  be  introduced  into  the 
bladder,  so  that  the  stump  of  the  penis  may  be  compressed  by  a  bandage 
without  interfering  with  the  flow  of  urine.  The  danger  and  trouble 
from  hemorrhage  is  increased  greatly  when  the  penis  is  amputated  near 
the  pubes,  and  the  stump  retracts  into  the  perineum.  It  is  a  prudent 
precaution  in  such  eases  to  transfix  the  penis  posterior  to  the  point  of 
amputation  with  a  strong  silver  or  silk  ligature ;  which  may  be  permit- 
ted to  remain  several  days  or  until  all  danger  of  secondary  bleeding  is 
past ;  and  by  means  of  which  the  bleeding  stump  may  be  brought  into 
view  whenever  it  becomes  necessaiy. 

The  ^craseur  has  been  employed  by  mybelf  twice  in  amputation  of 
the  penis,  while  I  have  five  times  amputated  with  the  knife.  In  neither 
of  the  amputations  by  the  ^craseur  was  it  necessary  to  tie  a  vessel,  and 
the  wounds  closed  speedily.  In  nearly  all  tlie  amputations  with  the 
knife  the  bleeding  has  been  troublesome,  and  in  one  or  two  cases 
alarming. 

During  the  progress  of  cicatrization,  care  must  be  taken  to  keep  the 

orifice  of  the  urethra  well  open,  by  the  daily  introduction  of  bougieSy 

sommencing  from  about  the  tenth  or  fourteenth  day  after  the  ampute- 

don. 
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Soirrhiu  of  the  Penis.    83ri^  Sdrrhiu  OoUb,  R.  O. 

Scirrhus  of  the  penis  is  exceedingly  rare.  I  have  met  with  only 
one  example;  which  occurred  in  an  old  man,  commencing  as  a  hard, 
knob-like  indaration  in  the  fibroas  envelope  of  the  corpora  cavernosa. 
Such  an  induration  must  not  be  confounded  with  the  simple,  circum- 
scribed *' chronic  indurations^*  which  sometimes  occur  in  the  corpora 
cavernosa.  If  the  disease  has  not*  progressed  too  far,  amputation  may 
at  least  delay  the  fatal  event. 

Hexi)eB  of  the  Qlani,  or  of  the  Prepaoe  (Non-venereal). 

This  aflfection  is  characterized  by  small  vesicles,  which  occur  in 
groups ;  or  by  superficial  excoriations.  Some  persons  are  liable  t) 
herpes  from  veiy  slight  provocations,  and  it  often  leads  to  a  suspicioi 
that  syphilis  has  been  contracted.  Frequent  ablutions  with  soap 
and  water  will  generally  prevent  its  recurrence ;  and  in  slight  cases  the 
same  remedy  will  sometimes  effect  a  cure ;  but  mild  astringent  washes, 
such  as  the  oxide  or  sulphate  of  zinc,  the  superacetate  of  lead,  and  nitrate 
of  silver,  act  more  promptly,  and  are,  in  general,  more  efficient 

Vegetations,  or  Warta  apon  the  Penis. 

Papilliform  growths  occur  frequently  upon  the  glans  penis  and  upon 
the  prepuce  as  sequelae  of  chancres,  of  balanitis  or  posthitis,  of  eczema, 
and  sometimes  they  occur  where  none  of  these  affections  have  preced- 
ed. They  cannot,  therefore,  be  regarded  as  specific  in  their  character, 
unless  they  are  of  the  nature  of  epithelioma,  already  described.  Occa- 
sionally they  are  seen  growing  from  within  the  orifice  of  the  urethra. 

The  treatment  is  purely  local,  and  consists  in  the  application  of  mild 
caustics  and  astringents,  such  as  the  chromic  acid  or  the  persulphate  of 
iron.  Sometimes,  when  the  pedicle  is  quite  small,  the  cure  may  b« 
expedited  by  clipping  them  off  with  scissors,  and  then  applying  the 
caustics. 

Pol3^  of  the  Urethra. 

The  interior  of  the  male  urethra  is  occasionally  the  seat  of  a  small 
polypoid  growth,  resembling  in  structure  the  polypi  which  have  already 
been  described  as  occurring  in  the  ear.  They  are  soft  and  vascular,  usual- 
ly having  narrow  and  elongated  pedicles.  Mr.  Thompson  states  that 
they  never  occur  except  in  the  prostatic  portion  of  the  urethra.  They 
rnay  be  removed  by  the  ligature,  or  caustic. 

Stricture  of  the  Urethra.    S3rn.,  Strictura  Itineris  Urines,  R.  O. 

Spasmodic  Stricture. — An  urethral  stricture  may  be  due,  in  part 
at  least,  to  a  spasmodic  contraction   of   those   unstriped  involuntary 
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muscular  fibres  which,  according  to  recent  investigations,  surround  the 
mucous  membrane  of  the  urethra  in  its  entire  length.  It  is  probable, 
moreover,  that  the  voluntary  fibres  which  compose  the  compressor 
ui'ethrffl  may  cause  a  temporary  stricture  in  the  membranous  portion ; 
and  possibly,  also,  the  acceleratores  urinse  may  in  a  like  manner  con- 
strict the  bulbous  portion  of  the  urethra. 

It  is  no  doubt  exceedingly  rare  that  the  surgeon  meets  with  a  pure, 
unci»mplicated  spasmodic  stricture — perhaps  never ;  but  there  are  many 
cases  in  which  muscular  spasm  constitutes  the  essential  and  predomina- 
ting feature,  especially  in  such  as  are  caused  suddenly  by  the  excessive 
use  of  alcoholic  liquors,  but  more  particularly  in  such  as  are  due  to  over- 
indulgence in  acid  wines ;  and  in  nearly  all  cases  of  organic  stricture 
when  the  urethra  is  morbidly  sensitive,  tlie  attempt  to  introduce  the  ca- 
theter or  the  sound  rapidly,  seldom  fails  to  render  the  stricture  more 
obstinate  by  inducing  muscular  contraction. 

Treatment. — A  brisk  cathartic  of  sulphate  of  magnesia,  which  shall 
empty  the  bowels  promptly  and  thoroughly,  followed  by  alkalies  when 
the  urine  has  an  acid  reaction,  and  a  full  opiate,  are  mea8ui*es  of  relief 
always  deserving  a  trial.  In  many  cases  half  a  grain  of  morphine  alone 
will  give  complete  relief  in  the  course  of  a  few  houre.  If  the  catheter  \s 
used  a  large-sized  instrument  should  be  preferred,  and  it  should  be  in- 
troduced slowly,  waiting  patiently  for  the  spasm  to  cease  whenever  any 
obstruction  is  presented. 

Inflaxninatory  Stricture. — A  purely  infiammatory  stricture  may 
occur  as  a  consequence  of  gonorrhoea,  or  of  stimulating  injections 
employed  for  its  relief.  In  short,  urethritis,  from  whatever  cause  devel- 
oped, may  induce  such  a  degree  of  swelling  of  the  mucous  membrane, 
and  the  submucous  tissues  as  to  prevent  the  escape  of  urine. 

Treatment  — ^Venesection,  leeches  to  the  perineum,  saline  cathartics 
ind  the  warm  bath  may  hasten  the  subsidence  of  the  swelling ;  but  in 
these  cases,  also,  as  has  already  been  intimated,  nmscular  spasm  often 
»X5cupie8  an  important  place  in  the  production  of  the  stricture,  and  a 
full  dose  of  morphine  will  aid  materially  in  the  release  of  the  imprisoned 
arine.  The  catheter  can  seldom  be  employed  advantageously  in  these 
cases,  but  if  it  is  used,  the  utmost  care  and  gentleness  must  be  exercised 
In  its  introduction. 

What  has  been  termed  congestive  stricture^  differs  from  that 
which  we  have  named  "  inflammatory,"  rather  in  degree  than  in 
type.  It  may  be  properly  considered  as  a  subacute  infiammatory  con- 
lition  of  the  whole  or  of  limited  portions  of  the  urethra,  which  may  be 
occasional  or  transient,  or  it  may  assume  a  somewhat  permanent  char- 
acter ;  and  in  the  latter  case  it  is  pretty  certain  to  end  in  the  formation 
of  an  organic  stricture.  Introduction  of  steel  sounds  or  of  wax  bougies, 
at  intervals  of  a  few  days,  constitutes  the  proper  treatment.  With  the 
utmost  care  in  the  use  of  the  instrument,  blood  will  sometimes  be  drawn^ 
but  this  should  not  deter  from  the  continuance  of  the  practice. 
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Organic  Strioture.    Ssrn^  Permana&t. 

The  terms  ^*  organic''  and  "  permanent "  are  applied  to  sncliBtrictarei 
as  consist  of  more  or  less  completely  organized  structures  or  neoplasna^ 
the  results  of  inflammation^  or  of  actual  loss  of  tissue,  with  subsequent 
cicatrization,  and  which  therefore  possess  considerable  firmness,  and 
offer  serious  resistance  to  the  introduction  of  an  instrument.  Tbev 
are  never  formed  suddenly,  unless  ensuing  upon  traumatic  lesions, 
or  upon  the  cicatrization  of  chancres.  Usually  their  progress  is 
exceedingly  slow  and  insidious,  occupying  many  years  in  their  com- 
plete development.  Their  most  frequent  seat  is  at  the  anterior 
extremity  of  the  bulbous,  or  about  one  inch  in  front  of  the  membranoiu 
portion.  Through  the  entire  length  of  the  sinus  of  the  bulb,  until  the 
membranous  portion  is  reached,  strictures  are  very  common ;  but  they 
continue  to  lessen  in  frequency  in  this  direction,  and  when  the  mem- 
branous unites  with  the  prostatic  portion  they  are  rare.  Mr.  Thompson, 
to  whose  careful  observations  we  are  indebted  for  these  statements,  has 
never  found  a  stricture  in  the  prostatic  portion  of  the  canal.  They  are 
quite  frequent  in  the  fossa  navicularis,  and  at  the  external  meatus,  but 
rare  between  the  fossa  navicularis  and  the  bulb.  They  may  be  single  or 
multiple.  In  form  they  are  exceedingly  varied,  in  certain  cases  being 
circular,  surrounding  the  entire  canal ;  in  others  they  are  limited  to 
one  side  only.  When  due  to  infiltrations  and  indurations  of  the  sub- 
mucous and  spongy  tissues,  they  extend  some  distance  in  the  direction 
of  the  length  of  the  canal ;  but  when  only  the  mucous  membrane  is 
involved,  or  the  mucous  and  muscular  tissues,  they  are  usually  shoi-t, 
and  their  free  margins  are  tense  and  sharply  defined,  as  if  the  canal  was 
tied  with  a  "  packthread."  In  some  cases  they  are  composed  of  bands 
which  stretch  across  the  urethi-a  in  various  directions,  constituting  the 
"bridle  stricture."  They  may  be  irregular  or  tortuous;  and  indeed 
they  may  assume  many  other  forms  which  it  will  not  be  necessary  to 
enumerate. 

Complete  occlusion  or  obliteration  of  the  canal  seldom  occurs.  Even 
when  a  fistula  forms  above  the  stricture,  more  or  less  urine  continues 
usually  to  escape  through  the  whole  length  of  the  urethra. 

Causes. — The  usual  causes  of  organic  stricture  are  protracted  ure- 
thritis, whether  originating  from  gonorrhoea  or  from  any  other  source. 
The  low  form  of  inflammation  attending  a  long-continued  gleet  is  almost 
certain  to  induce  stricture;  and  when  once  the  process  of  narrowing  has 
commenced  it  is  apt  to  continue  long  after  the  gleet  and  other  palpable 
signs  of  increased  action  have  ceased. 

Traumatic  Stricture^  Syn,^  Stinctiira  ex  Vuhure^  b.  o.,  usually 
considered  as  a  variety  of  organic,  is  the  result  of  violence,  such  as  a  fall 
upon  the  perineum,  or  the  unskilful  use  of  sounds  or  catheters.  It  ^ 
therefore  a  direct  consequence  of  inflammatory  infiltrations,  conjoined 
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with  L)flB  of  structure  and  contraction  of  the  cicatrix,  and  is  usually  the 
most  intractable  of  all  the  forms  of  stricture. 

S3rinptoiiis. — The  symptoms  which  indicate  the  approach  or  actual 
existence  of  an  organic  stricture  are  a  long-continued  gleety  discharge, 
forked  or  irregular  projection,  with  diminished  size  of  the  stream  of 
urine,  frequent  desire  to  urinate,  and  delay  in  the  expulsion,  occasional 
sensation  of  uneasiness  in  the  perineum,  sometimes  accompanied  with 
smarting  and  soreness.  The  most  satisfactory  evidence,  however,  is  ob- 
tained by  the  introduction  of  suitable  instruments. 

Pathology. — The  pathological  sequences  of  a  permanent  stricture  are 
often  serious.  The  urethral  canal  posterior  to  the  stricture  becomes  di- 
lated, forming  a  sinus  or  pouch,  which  sometimes  can  be  distinctly  felt 
during  the  efforts  at  urination.  The  membranous  is  less  liable  to  this 
dilatation  than  the  spongy  or  prostatic  portions ;  consequently  when  the 
stricture  is  in  the  anterior  part  of  the  membranous  portion  the  dilatation 
may  not  exist.  Ulcerations  and  perforations  take  place,  especially  in 
the  lower  wall  of  the  urethi'a,  back  of  the  stricture ;  abscesses  result  in 
consequence  of  the  escape  of  urine,  and  eventually  perineal  fistulse 
occur.  The  lacunse  of  the  mucous  membrane  posterior  to  the  stricture, 
and  the  orifices  of  the  ejaculatory  and  prostatic  ducts,  frequently  partici- 
pate in  the  dilatation;  and  tlie  intermediate  portions  of  the  canal, 
especially  along  the  floor  and  lateral  walls,  become  converted  into  a  sort 
of  network,  in  which  an  instrument,  having  passed  the  strictui'e,  might 
possibly  become  entangled.  Abscesses  may  form  in  the  prostate,  or  it 
ktiay  become  degenerated  into  a  soft  pultaoeous  mass.  The  bladder  be- 
comes dilated  and  hypertrophied,  or  sacculated ;  its  mucous  membrane 
is  kept  in  a  constant  state  of  irritation  from  detention  and  decomposition 
of  the  urine,  causing  a  frequent  desire  to  urinate.  The  ureters  dilate 
enormously ;  the  pelves,  infundibula  and  calices  of  the  kidneys  undergo 
a  similar  enlargement,  while  the  proper  substance  of  the  kidneys  becomes 
atrophied,  and  finally  the  symptoms  of  ursemic  poisoning  ensue  as  a  nat- 
ural result  of  the  failure  of  these  organs  to  eliminate  the  effete  matters 
of  the  circulation. 

Exploration  of  the  Urethra. — In  order  to  determine  the  existence 
of  a  stricture,  a  well- polished  steeL  sound,  of  the  proper  size  and  curve, 
may  bo  first  employed. 

For  this  purpose  a  rather  large  instrument  is  always  to  be  preferred. 
When  by  careful  examination  the  existence  of  a  stricture  has  been  deter- 
mined, the  point  of  a  smaller  and  somewhat  conical  steel  sound  may 
be  made  to  enter  the  stricture  by  gentle  and  steady  pressure,  in 
order  to  determine  its  size  and  resistance;  or  the  surgeon  may 
substitute  with  advantage  a  metallic  or  India-rubber  instrument 
terminated  by  a  bulb,  the  extremity  of  which,  having  passed  through 
the  stricture,  will  again  move  freely.  He  will  thus  be  able  to  deter- 
mine approximately  the  length  of  the  constricted  portion.  By  con- 
veying   the    instrument    into    the    bladder,   also,    he    can    determine 
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whether  Other  gtrictiires  exist  beyond  the  one  first  encountered.    Indeed 
it  is  only  with  instruments  of  this  construction  that  this  important 

point  can  be  decided. 
^•**  With   the  solid  Bteel 

sound  and  the  olive- 
shaped  or  bulbous  con- 

ouve^haped  Boogie.  gi^s,  a  Very  large  pro- 

portion of  strictures 
may  be  thoroughly  and  satisiactorily  examined.  In  case,  however,  the 
stricture  is  very  tight,  the  surgeon  will  have  to  employ  some  form  of 
elastic  filiform  bougie  to  complete  the  exploration. 

Treatment  of  Organic  Stricture. 

There  is  no  variety  of  stricture  in  which  therapeutical  means  may 
not  be  employed  to  advantage.  Even  in  that  form  now  under  considera- 
tion they  cannot  properly  be  omitted.  While  attempts  are  being  made  to 
overcome  the  obstructi(m  by  instruments,  the  patient  should  abstain 
from  the  use  of  stimulating  liquors,  and  especially  of  acid  wines ;  to- 
bacco should  be  interdicted ;  all  venereal  indulgences  should  be  forbid- 
den, and  the  diet  should  be  simple  and  imstimulating.  But  the  mea- 
sure which  we  have  found  of  all  the  most  eflicient,  is  absolute  con- 
finement to  the  bed.  As  a  rule,  it  can  be  safely  stated  that  a  stricture 
which  may  be  cured  in  four  months  while  the  patient  is  about  his  ordi- 
nary business,  may  be  cured  in  two  months  in  bed. 

Gradual  Dilatation. — The  instruments  which  I  usually  employ  for 
this  puii)Ose,  are  soli<l  steel  sounds,  flexible  gum-elastic  bougies — both 
of  which  should  be  sb^htlv  conical  at  their  extremities — and  filiform 
bougies. 

(\>niinencing,  in  most  cases,  with  a  steel  instrument  larger  than  will 
be  admitted  into  the  stricture,  it  is  introduced  daily  with  great  care,  for 
no  other  purpose  than  to  abate  the  sensibility  of  the  canal.  If  practi- 
cable, it  is  better  not  to  introduce  it  s(K)n  after  urination,  when  the  irri- 
tabiHty  of  the  channel  is  generally  somewhat  increased.  The  plan  re- 
conunended  by  Mr.  Tlionii)son,  of  throwing  in  a  little  sweet  oil  with  a 
svriui^-c  before  intr(Klncin<r  the  instrument,  is  excellent.  When  the 
scnsibilitv  of  the  urethra  has  been  somewhat  diminished,  an  instrument 
is  si^lectod  whose  conical  extremity  may  be  made  to  enter  the  stricture 
a  few  lines,  which  will  sometimes  be  recoirnized  bv  its  bein<j:  irrasped 
slightly  when  an  attempt  is  made  to  withdraw  it.  From  this  time  the 
l)rogress  may  be  slow  or  rapid,  but  it  is  certain.  Whether  the  sound 
should  be  introduced  daily,  or  once  in  two  or  three  days,  will  depoud 
upon  the  amount  of  pain  or  in-itation  which  it  occasions.  Nothing  i* 
gained  l>y  haste  in  these  cases.  It  has  often  happened  to  us  to  seeches 
in  which  no  ])erccptil)le  })rogrcss  was  made  foi*  three  or  four  weeks,  when 
unexpectedly,  and  with  no  unusual  pressure,  the  histmment  has  sb'cl 
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easily  into  the  bladder.  In  order  to  insure  success  the  dilatation  should 
be  continued  until  the  size  of  No.  12  or  14  is  found  to  pass  without  re^ 
distance.  The  patient  may  then  be  considered  cured,  so  far  as  a  cure 
is  possible  in  these  cases ;  for  it  must  be  undei*stood  that  in  whatever 
manner  the  relief  of  the  stricture  has  been  effected,  whether  by  dilata* 
don  or  by  rupture,  by  caustic  or  incision,  the  result  is  the  same — ^the 
stricture  will  inevitably  return  unless  the  use  of  instruments  is  contin- 
ued. Once  a  week,  during  the  remainder  of  his  life,  tiie  patient  must  in* 
troduce  a  sound  or  catheter  of  the  size  of  No.  12,  or  he  may  confidently 
mticipate,  sooner  or  later,  a  renewal  of  all  his  troubles. 

Steel  sounds  are  generally  more  manageable,  and  they  are  therefore 
Qflually  preferred  to  flexible  instruments ;  but  no  practical  surgeon  oon- 
Snes  himself  to  any  single  form  of  instrument.  There  are  many  cases 
in  which  the  fii-st  step  of  progress,  especially,  demands  the  use  of  the 
filiform  bougie;  and  in  introducing  this  instrument  much  patience  is 
required,  in  order  that  by  turning  and  variously  manipulating  the  point 
>f  the  instrument  it  may  be  successfully  engaged  in  the  stricture. 
S^either  gutta-percha  nor  laminaria,  lately  suggested  for  the  dilatation 
)f  strictures,  can  be  safely  employed,  on  account  of  their  friability. 

To  the  question  so  often  repeated  by  inexperienced  surgeons,  "  What 
proportion  of  organic  strictures  can  be  successfully  treated  by  gradual 
lilatation?"  we  answer  unhesitatingly,  almost  every  stricture  into  which 
he  smallest  sound  or  bougie  can  be  introduced.  And  to  the  question 
^hich  naturally  follows,  "  Are  there  any  strictures  through  which  urine 
ian  pass  which  cannot  be  entered  by  instruments?"  we  reply  that  we 
lave  seldom  or  never  met  with  them ;  and  that  such  examples  must  at 
east  be  exceedingly  rare.  It  is  not  pretended  that  all  strictures  of  this 
:la8s  can  be  entered  at  once;  but  only  that  with  patience,  perseverance, 
md  skill,  within  a  few  weeks  or  months  at  most,  they  will  in  all  proba- 
bility yield  to  the  instruments,  and  the  bladder  will  be  safely  entered. 
We  have  recently  had  a  gentleman  under  care,  with  an  old  organic 
stricture,  in  whose  case  no  instrument  could  be  made  to  pass  or  enter 
ihe  stricture  during  eight  weeks  that  he  remained  in  bed,  when  sud- 
ienly  one  morning  a  No.  4  became  engaged  to  the  extent  of  an  inch 
)r  more,  and  after  six  weeks'  further  confinement  he  returned  to  his 
lome  cured,  and  using  easily  a  No.  14. 

It  is  an  error  to  suppose  that  a  stricture  treated  by  caustics  or  incision 
s  cured  any  more  thoroughly  than  when  it  has  been  treated  by  dilata- 
ion,  or,  as  it  might  more  properly  be  called,  by  absorption.  There  is 
lo  B<'>undness  in  the  theoiy  upou  which  the  claim  is  attempted  to  be 
justained ;  and  there  is  no  experience  to  justify  the  assumption.  We 
iave  observed  the  results  of  all  these  forcible  methods  in  many  cases; 
ind  there  is  the  same  tendency  in  all  of  them  to  a  return  of  the  stric- 
:ure,  unless  the  dilatation  is  afterwards  maintained  by  the  occasiona] 
ind  I'egular  introduction  of  instruments. 

The  only  objection  that  can  be  offered  to  gradual  dilatation,  then«  it 
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the  length  of  time  it  may  require  to  complete  the  cure,  as  oontnusy 
with  forcible  dilatation,  canstic,  incision,  and  perineal  section ;  but  od 
the  other  hand  it  cannot  be  denied  that  in  point  of  safety,  gradual  dila- 
tation has  greatly  the  advantage.  Death  is  seldom  or  never  a  result  of 
the  latter  procedure  ;  but  from  all  that  we  have  seen  and  heard  of  the 
other  methods,  they  are  followed  by  a  mortality  equal  to  five  or  seven  per 
cent.  Nor  does  it  seem  to  vary  much  whetlier  caustic,  internal  incision, 
forcible  dilatation,  or  perineal  incision  have  been  employed.  Indeed, 
some  gentlemen  of  large  experience,  who  favor  frequent  incisions,  admit 
a  mortality  of  not  less  than  seven  per  cent,  and  regard  it  as  flattering 
testimony  to  the  excellency  of  their  practice,  because  in  very  many  surgi- 
cal operations  which  are  deemed  justifiable,  the  mortality  is  twenty-five 
or  even  fifty  per  cent.  The  fallacy  of  the  argument  is  too  apparent  to 
require  exposure.  If  one  is  convinced,  however,  that  the  condition  of 
the  patient  demands  speedy  relief,  or  if  it  should  happen  that  the  stric- 
ture will  not  yield  to  gradual  dilatation,  the  sm*geon  may  resort  to  some 
one  of  the  other  methods  already  named,  and  which  we  shall  now  pro 
ceed  to  describe. 

Rapid  or  Continuous  Dilatation. — This  term  has  been  applied  to  a 
method  of  dilatation  occasionally  practised,  which  consists  in  retaining 
the  catheter  or  the  sound  in  the  urethra  for  several  consecutive  hourB, 
and  substituting  each  time  on  its  removal  a  somewhat  larger  instrument 
In  this  way  it  is  possible,  in  certain  resilient  strictures,  to  accomplish  a 
rapid  dilatation,  but  not  without  the  hazard  of  causing  ulceration  of  some 
portion  of  the  canal,  and  of  inducing  violent  urethral  fever.  The 
method  has  therefore  very  little  to  recommend  it  to  the  surgeon's  favor, 
perhaps  nothing  beyond  the  fact  that  the  stricture  can  in  this  way  be 
more  speedily  overcome. 

Forcible  Dilatation,  or  Rupture  of  the  Stricture. — For  this  piu^ 
pose  Mr.  Holt's  instrument  is  now  genemlly  preferred.  It  is  composed 
of  a  shaft  split  nearly  to  the  distal  extremity,  enclosing  a  wire  longer 
than  the  shaft  of  the  instrument.  The  wire  serves  as  a  guide  upon 
which  tubes  of  various  sizes  may  be  projected,  and  by  which  the  two 
portions  which  compose  the  shaft  may  be  separated.  When  the  nipture 
of  the  stricture  is  effected,  the  instrument  is  closed  and  withdrawn. 
The  bladder  should  then  be  emptied  by  a  full -sized  catheter,  the  patient 
placed  in  bed,  and  a  mild  opiate  with  quinine  administered.  The 
catheter  must  be  introduced  daily  for  several  days  or  weeks. 

Internal  Incision,  or  Division.  Syn.,  Urethrotomia  Interior, 
R.  O. — There  are  few,  if  any,  surgeons  who  would  now  recommend 
interaal  incisions  when  the  stricture  is  as  far  back  as  the  bulb  of  the 
urethra ;  but  in  my  day  they  have  been  practised  a  good  deal  in  what- 
ever part  of  the  urethra  the  stricture  might  happen  to  be.  Indeed,  it 
was  quite  the  fashion,  twenty -five  yeai*s  ago,  to  cut  all  strictures  by 
internal  incisions ;  but  the  male  urethra  is  neither  so  straight  nor  flO 
insensible  as  a  rifle  bore,  and  surgeons  soon  learned  this,  and  then  iof 
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lile,  or  until  another  generation  grew  up,  it  was  treated  with  more 
;et     Internal  division  is  reserved  at  present  among  experienced 

surgeons  for  strictures  of  the  spongy  portion 
of  the  urethra,  and  in  front  of  the  sub-pubio 
curve ;  and  especially  for  strictures  of  the 
meatus.  At  the  meatus,  an  ordi- 
naiy  probe-pointed  narrow  bistoury 
will  answer.  P^or  the  division  of 
stri(!tures  lying  more  deeply  in  the 
canal,  a  great  variety  of  instru- 
ments have  been  devised,  among  Q 
which  may  be  mentioned  the  ure- 
throtome of  Civiale,  Charricre,  Mai- 
sonneuve,  Henry  Thompson,  Peters* 
Westmoreland,  Gouley,  and  Otis. 

Most  of  the  instruments  are  in- 
tended to  divide  the  stricture  by  cut- 
ting from  behind  forwards,  and  they 
cannot  be  used,  therefore,  except 
when  the  stricture  is  passable.  The 
bulb  at  the  extremity  of  Civiale's 
instrument  is  of  the  size  of  a  Nov  5 
catheter;  but  an  instrument  inventied 
by  Mr.  Thompson,  as  well  as  that 
devised  by  Dr.  Peters,  are  much 
smaller. 

It  is  not  prudent  in  any  case  to 
make  deep  incisions  by  internal  ure- 
throtomy, on  account  of  the  danger 
of  bleeding,  and  of  causing  urinary 
infiltrations  which  may  lead  to  the 
formation  of  abscesses  and  fistulsB. 
For  this  reason  the  blade  of  the  ure- 
throtome ought  never  to  project 
^^  more  than  four-tenths  of  an  inch.  In 

^  iBrff  ^^'  ^^^^^'  ^^^  ^^'  Thompson's  in- 

1  Hb  A  struments  the  projection  is  less  than 

/  tmlk  this. 

Cutting  a  stricture  from  before 
backwards,  by  internal  incision,  is  ^"^^o*®""^ 
attended  with  so  much  danger  of  thrusting  the 
knife  into  the  walls  of  the  urethra  that  it  ought 
never  to  be  practised  except  when  the  stricture 
ar  the  end  of  the  penis;  or  unless  the  surgeon,  being  furnished  with 
istrument  having  a  guide,  has  made  himself  certain  that  the  point 
le  instrument  has  well  entered  the  stricture  before  he  pushes  the 
d  forwards. 


Civiale'8 


Initrament  for  Rupture  of 
stricture. 
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It  will  not  be  oat  of  place  for  me  here  to  call  attentioD  to  an  ezcellent 
paper  read  by  Dr.  Ambrose  L.  Banney  before  the  New  York  Academj 
of  Medicine,  June  17,  1880,'  entitled  "  Are  the  benefits  to  be  derived 
from  internal  urethrotomy  commensurate  with  its  dangers?"  Dr.  Ean- 
nej  quoted,  as  having  answered  this  qnestion  more  or  less  distinctly  in 
the  negatiTe,  Sir  Henry  Thompson,  Spence,  Erichseu,  Gross,  Van Bnren, 


Koyes,  Gouley,  Bumstead,  and  Sands.    In  tliediscnssion  which  followed, 
similar  opinions  wore  expressed  by  Dr.  Burchard  and  myself. 

Dr.  Eannoy  refeiTL'd  to  niimerous  statistical  records  and  special  obser- 
vations, to  show  tliat  the  operation,  especially  as  practised  and  recom- 
mended by  Dr.  Otis,  had  in  yory  many  instances  caused  death  fron' 
urjBmia,  pyfemia,  shock,  hcemorrliage,  infiltration  of  uriue,  abscess,  anJ 
gangrene.  Deformity  of  the  penis  has  also  resulted,  and  patients  ba^^ 
been  seriously  incommoded  by  the  incision  of  the  meatus,  which  is 
often  a  necessary  preliminary  to  Otis'  operation, 

1  Rannej,  jVcic  York  Mi-d.  Gaz.,  July  IT,  1880, 
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the  New  York  Medical  Journal  for  January,  1877,  I  notice  that 
Dittel,  of  Vienna,  prefers  in  all  cases  gradual  dilatation  to  internal 
rotomy. 

External  Inoision,  or  Division.  Syn.,  External 
Urethrotomy  ;  Perineal  Section ;  Seetio  Perinei, 
R.  Ot— The  circmnstauces  which  demand  or  justify  pe- 
rineal section  are  the  following: — First,  recent  trau 
matic  strictures  accompanied  with  extravasation  of 
urine  and  complete  retention ;  and  in  which  delay  may 
im|)eril  life.  In  these  cases  the  surgeon  must  elect  be- 
tween perineal  section  and  cystotomy.  Second,  im- 
passable organic  strictures  in  any  portion  of  the  sub- 
pubic curve,  that  is,  from  a  point  one  inch  and  a  half 
in  front  of  the  bulb  to  the  neck  of  the  bladder.  Third, 
organic  strictures  situated  in  the  sub-pubic  curve,  which 
permit  the  passage  of  a  small  instrument,  but  do  not 
admit  of  farther  dilatation  under  gradual  and  long- 
continued  pressure  ;  or  which  having  yielded  for  a  mo- 
ment, quickly  and  persistently  return  to  their  original 
state.  The  conditions  assumed  in  the  second  and  third 
varieties  I  have  already  declared  to  be  exceedingly 
rare;  but  the  existence  of  such  strictures  being  deter- 
mined, perineal  section  is  a  proper  resort.  Examples 
of  the  third  variety  may  be  treated  either  by  forced 
dilatation  or  by  perineal  section.  Fourth,  strictures 
situated  in  any  ]x>rtion  of  the  canal,  accompanied  with 
perineal  fistula?  having  callous  walls;  the  fistula?  show- 
ing no  tendency  to  close  spontaneously,  or  after  com- 
plete dilatation  of  the  strictures.  These  constitute  the 
requent  and  the  uiost  appropriate  cases  for  perineal  section ;  but 
ich  as  strictures,  accompanied  with  these  grave  complications,  are 
now  and  then  cured  by  gradual  dilatation  of  the  urethra,  the 
ion  will  not  be  justifiable  until  this  latter  methcKl  has  been  tho- 
y  tried.  The  operation  is,  under  all  circumstances,  one  of  grav- 
1  ought  not  to  be  performed  when  the  system  is  not  in  a  tolerably 
V  condition,  and  espe(-ially  when  the  patient  is  suffering  seriously 
.ny  form  of  renal  affection. 

ration  of  External  Urethrotomy  when  the  Stricture  is  Im- 
3ie,  and  there  is  no  Fistula. — The  ]mtient  is  placed  as  in  the  ope- 
for  lithotomv,  and  aniesthetized.  A  catheter  of  medium  size 
introduced  into  the  uretlira,  and  carried  down  to  the  stricture, 
cision  is  now  made  in  the  median  line  ujKin  the  end  of  the 
?r,  prolonging  the  incision  backwards  until  the  dilated  portion  of 
nal  back  of  the  stricture  is  entered.  Some  surgeons  prefer  to 
the  dilate<l  portion  fii-st,  and  proceed  fonvards.  Wliichever 
1  is  ado])ted,  the  oi)eration  will  demand  more  skill  and  patience 
Imost  any  other  in  surgery.     The  bleeding  in  perineal  section  is 
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generally  quite  free,  and  the  vessels  are  not  easily  secured ;  and  in  the 
midst  of  the  indurated  tissues  it  is  difficult  to  keep  in  the  median  line, 
and  to  observe  the  relative  position  of  parts.  Two  rules  I  have  fonnd 
of  practical  importance  in  all  operations  of  perineal  section :  one  is,  not 
to  cut  while  there  is  so  much  bleeding  as  to  obscure  the  parts  and  render 
the  direction  of  the  incisions  uncertain ;  the  other  is  not  to  thrust  the 
finger  into  the  wound  often,  if  at  all,  certainly  never  violently,  since  it 
is  apt  to  dissect  the  more  superficial  tissues,  and  to  leave  the  surgeon  to 
suppose  that  he  is  approaching  the  urethra,  when  he  is  in  fact  approach- 
ing the  bladder,  thus  exposing  to  incision  the  deep  perineal  fascia.  Aa 
soon  as  communication  is  established  between  the  portions  of  the 
canal  situated  at  both  extremities  of  the  stricture,  the  catheter  must  be 
carried  on  until  it  enters  the  bladder,  when  the  operation  is  completed. 

Operation  of  External  Urethrotomy^  when  the  Strioture  is 
Impassable,  but  there  exists  an  External  Fistula. — In  all  cases  of 
this  kind  the  surgeon  is  advised  to  explore  the  fistulous  opening  bj 
careful  and  repeated  examinations,  until  he  has  been  able  to  introdnoe 
an  instrument  by  this  channel  into  the  bladder.  He  should  then  pro- 
ceed to  shorten  the  route  of  this  canal  by  incisions,  and  widen  it  by 
gradual  dilatation,  until  it  is  reduced  to  the  simplest  possible  condi- 
tion, and  until  its  course  and  position  are  thoroughly  understood.  It  is 
now  possible,  in  a  few  cases,  by  introducing  a  curved  probe,  to  explore 
the  cul-de-sac,  which  often  exists  between  the  point  where  the  fistula 
terminates  in  the  urethra  and  the  stricture,  and  thus  to  acquire  a  more 
exact  knowledge  of  the  seat  and  length  of  the  stricture. 

These  preliminaries  having  been  observed,  the  operation  will  be 
made  in  the  same  manner  as  for  an  impassable  stricture  without  a 
fistula,  only  that  the  surgeon  may  now  guide  his  knife  in  some  degree, 
if  he  deems  it  necessary,  by  an  instrument  carried  through  the  fistula 
into  the  bladder,  or  by  a  bent  probe  carried  from  the  fistula  toward  the 
stricture. 

External  Urethrotomy,  when  a  Filiform  Bougie  or  other  small 
instrument  can  be  carried  through  the  Strioture  into  the  Bladder, 
whether  with  or  without  a  Fistula. — Mr.  Syme  has  declared  that 
in  any  case  in  which  urine  escaped  througli  the  stricture,  and  by  the 
natural  channel,  it  would  always  be  found  possible  to  introduce  through 
the  same  channel  some  form  of  instrument  into  the  bladder ;  and  if 
he  was  not  absolutely  correct  in  this  statement,  he  was  so  near  the  truth 
that  the  surgeon  may  seldom  expect  to  fail,  provided  he  exercises  pa- 
tience and  skill ;  and  if  he  succeeds,  he  will  be  able  to  substitute  a 
comparatively  simple  operation  for  a  very  difficult  one,  inasmuch  as  h© 
will  now  be  furnished  with  a  reliable  guide  for  his  incisions. 

The  operation  may  be  made  with  no  other  guide  than  that  fumishecS 
by  a  filiform  bougie ;  but  a  bougie  of  this  size  cannot  be  felt  in  th^ 
urethra,  even  when  the  incision  is  close  upon  it ;  and  it  is  only  of  us^ 
when,  by  careful  dissection  upon  a  dry  wound,  it  can  be  seen.    Th^ 
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surgeon  should  therefore  either  project  upon  the  bougie  a  metallic 
cylinder,  carrying  the  latter  down  as  far  as  the  stricture,  or  he  should 
withdraw  the  bougie  and  introduce  a  staff,  having  a  slender  grooved 
extremity,  of    the    size    of    No.   1   or   2   catheter  scale,    while    the 

shaft  of  the  instrument  is  equal  to  No.  8.  Mr.  Thomp- 
ly.  8»5.  g^^jj  ]j^  constructed  a  staff  which  is  hollow,  in  order  that 
he  may  be  infonned  when  the  beak  of  the  instrument  has 
entered  the  bladder,  by  the  escape  of  urine.  All  danger 
of  operating  while  the  instrument  rests  in  a  false  passage 
is  thus  avoided. 

The  imtient  placed  in  the  same  position  as  already  describ- 
ed for  other  perineal  sections,  the  shoulder  of  the  staff  being 
pressed  well  against  the  stricture,  the  oi)erator  cuts  slowly 
and  carefully  in  the  median  line  upon  the  convex  surface 
of  the  staff,  tlie  deeper  portions  of  the  incision  extending 
from  tlie  shoulder  of  the  staff  to  a  |)oint  one  inch,  more 
or  less,  backwards.  Care  must  be  taken  not  to  carry  the 
incision  beyond  the  deep  perineal  fascia.  To  avoid  this 
staff  for  Perineal  accidcut,  Mr.  Svme  adviscs  cutting  from  behind  forwards  ; 

but  this  is  an  awkward  mode  of  handling  the  knife,  and 
does  not  appear  to  me  any  more  safe.  The  stricture  being  divided, 
the  catheter  is  introduced  and  permitted  to  remain.  In  case  the  sur- 
geon experiences  difficulty  in  introducing  the  catheter  beyond  the 
wound,  he  may  gcnemlly  succeed  by  carrjnng  through  the  wound  into 
the  bladder  a  large  straight-grooved  direct<^r,  to  serve  as  a  guide. 

The  catheter  should  be  pennitted  to  remain  in  the  bladder  twenty- 
four  hours,  and  then  withdrawn,  and  after  the  lapse  of  seven  or  ten 
days  it  should  be  intro<luced  daily,  in  order  to  insure  a  sufficient  dila- 
tation of  the  canal ;  no  catheter  or  other  instrument  should  remain 
permanently  in  the  wound  after  the  first  twenty -four  hours. 

Treatment  of  Strictures  by  Caustic. — Caustics  have  been  employ- 
ed in  two  conditions  of  the  stricture : — First,  when  the  instrument  is 
completely  arrested,  as  by  a  bulkhead.  Under  these  circumstances  a 
piece  of  the  nitrate  of  silver  of  the  size  of  a  large  pin's  head,  or  a  small 
piece  of  potassa  f  usa  is  embedded  in  the  end  of  a  wax  bougie ;  the  bougie 
is  then  carried  rapidly  down  to  the  stricture  and  pressed  firmly  upon  it 
for  the  period  of  one  or  two  miinites,  when  it  is  withdrawn.  This  may 
be  repeated  every  three  or  four  days  if  necessary.  Liston  called  the 
practice"  most  atrocious,"  and,  considering  the  liability  there  must  be  to 
the  displacement  of  the  caustic,  or  of  its  application  to  the  sides  of  the 
canal  instead  of  the  stricture,  I  agree  with  Liston  in  his  appreciation 
of  the  practice.  Second,  when  the  instnmient  enters  the  stricture, 
but  is  unable  to  pass  completely  through.  In  examples  of  this  class 
the  caustic  is  usually  conveyed  to  the  stricture  by  a  cylindrical  instru- 
ment having  a  side  fenestra.  The  caustic,  mixed  wdth  simple  cerate,  is 
carried  to  the  opening  in  this  catheter-like  instrument,  by  means  of  a  rod 
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projected  through  its  centre.  Milder  caustics  are  also  employed  h] 
some  surgeons  to  abate  the  irritability  of  the  stricture ;  and  no  donbk 
with  occasional  good  results. 

jKle<)troly8is^  as  a  means  of  cauterization  and  dilatation,  recommended 
recently  by  Mallez,  Eautista  and  others,  is  painful,  uncertain,  and  liabk 
to  be  followed  by  peri-urethral  abscesses.  It  possesses  no  compensating 
advantages  which  entitle  it  to  any  farther  notice. 

Perineal  Abscess.    Syn^  Absoessas  In  Pexineo,  IL  O* 

One  of  the  most  serious  consequences  of  an  organic  stricture  is  peri- 
neal abscess,  occurring  sometimes  wholly  external  to  the  urethral  canal, 
as  a  consequence  of  the  propagation  of  inflammation  ;  but  in  a  ki]ge 
majority  of  cases  ensuing  upon  an  ulceration  of  the  mucous  membrane, 
and  the  consequent  escape  of  a  few  drops  of  urine.  It  is  in  general  eas- 
ily recognized  as  a  small,  circumscribed  tense  swelling  situated  between 
the  scmtum  and  anus,  at  first  enlarging  very  slowly,  and  not  causing 
much  if  any  suffering ;  but  after  a  few  days  the  swelling  commences  to 
increase  rapidly,  and  is  accompanied  widi  great  pain,  tenderness,  and 
general  febrile  disturbance. 

Treatment. — Early  and  free  incision  along  the  median  line  is  the  only 
proper  resort.  Whether  the  swelling  shall  prove  to  have  been  caused 
by  the  escape  of  urine  or  not,  and  even  although  no  pus  may  be  found, 
the  incision  can  do  no  harm,  while  in  the  opposite  case  it  will  prove  emi- 
nently serviceable.  After  the  incision  has  been  made,  the  patient  must 
bo  placed  in  bed  and  a  soft  warm  poultice  applied.  We  have  seldom 
found  it  useful,  under  these  circumstances,  to  introduce  a  catheter  sub 
sequent  to  the  operation ;  but  the  decision  of  this  point  may  properly  be 
left  to  the  judgment  of  the  surgeon. 

Extravasation  of  Urine.    Syn.,  Suffdsio  Urinfle,  R.  O. 

Sometimes  as  the  result  of  a  stricture,  but  more  often  in  consequence 
of  a  blow  upon  the  perineum,  there  is  a  sudden  and  extensive  extrava- 
sation of  urine  into  the  cellular  tissue  of  the  scrotum  and  adjacent  por- 
tions of  the  body,  accompanied  with  great  and  rapid  swelling,  gangrene, 
and  violent  constitutional  disturbance. 

Treatment. — The  integument  and  areolar  tissue  involved  must  be 
at  once  laid  open  by  numerous  long  and  deep  incisions,  and  carbolic 
acid  or  yeast  poultices  applied. 

Perineal  Fistula.    Syn.,  Fistnla  in  Perined. 

It  has  already  been  stated  that  a  certain  number  of  these  fistulas  may 
be  successfully  treated  by  overcoming  the  stricture  which  was  the  origi- 
nal cause  of  tlie  accident,  and  upon  which  its  continuance  now  mainlj 
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depends.  At  the  same  time,  also,  that  the  m-ethra  is  imdergoing  dilata- 
tion, the  surgeon  may  expedite  the  closure  of  the  fistula  by  the  occasional 
application  of  the  nitrate  of  silver  or  of  other  caustics,  to  the  callous 
edges  of  the  canal,  thus  encouraging  the  formation  of  granulations  and 
exciting  contraction.  When  much  time  has  elapsed  after  the  complete 
dilatation  of  the  stricture,  and  the  fistulous  orifice  still  remains,  it  will 
be  proper  to  resort  to  some  one  of  those  operations  elsewhere  described 
under  the  name  of  urethroplasty. 

Oatheteriam  for  Relief  of  Retention  of  Urine  in  the  Male. 

Betention  of  urine,  rendering  it  necessary  to  employ  a  catheter,  occurs 
in  consequence  of  some  one  of  the  several  forms  of  stricture  already  de- 
scribed, from  enlargement  of  the  prostate,  or  from  paralysis  of  the 
bladder. 

The  instruments  employed  for  catheterisra  are  metallic  and  gum-elas- 
tic catheters  of  various  sizes  and  forms,  according  to  the  exigencies  of 
the  case ;  and  no  surgeon  is  properly  supplied  with  instruments  for  this 
operation  who  has  not  at  least  half  a  dozen  at  his  command.  For  this 
reason  I  have  never  permitted  a  catheter  to  be  placed  in  my  pocket-case 
A  single  catheter  of  the  size  of  No.  8  may  serve  in  a  great  number  of 
cases,  and  the  country  practitioner  may  find  it  convenient  to  have  such 
an  instrument  with  him,  especially  for  the  purpose  of  catheterism  in  the 
female ;  but  it  would  be  better  for  his  patients  if,  even  for  the  exigencies 
of  a  country  practice,  he  always  carried  with  him  a  complete  set  of  in- 
struments. The  temptation  to  use  an  unsuitable  instrument  is  very 
great  when  the  patient  is  suffering  from  retention,  and  no  suitable  in- 
strument is  at  hand ;  but  the  truth  is,  that,  as  a  rule,  it  would  be  better 
for  the  patient  to  wait  many  hours,  rather  than  that  a  catheter  too  large 
or  too  small,  or  of  an  unsuitable  curve,  should  be  employed.  To  this 
cause,  quite  as  much  as  to  a  lack  of  skill,  is  to  be  ascribed  the  numerous 
examples  of  false  passages  and  other  injuries  caused  by  catheters  with 
which  we  constantly  meet.  In  this  city  certain  druggists,  and  all  sorts  of 
empirics  supply  themselves  with  a  single  silver  catheter,  and  practise  upon 
such  unfortunate  sufferers  as  call  upon  them.  Their  patients,  I  have 
observed,  are  generally  only  those  who  have  a  temporary  occlusion  of 
the  canal  occasioned  by  a  debauch,  or  they  are  old.  people  who  have  en- 
larged prostates,  and  whose  Madders  have  been  weakened  by  holding  the 
water  too  long,  and  in  whom  catheterism  is  not  usually  difficult ;  yet  1 
believe  they  manage  to  "  tunnel "  the  urethra  in  about  one-half  of  theii 
cases. 

In  cases  of  retention  from  spasmodic  stricture,  occurring  in  the 
adult,  a  medium-sized  silver  catheter  is  generally  to  be  preferred.  In 
paralysis  of  the  bladder,  also,  unaccompanied  with  stricture  or  en- 
larged prostate,  as  for  example  when  the  spinal  cord  has  been  injured  by 
%  &IL  a  medium  or  full-sized  instrument  is  the  best.     If  the  patient  if 
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Buffering  from  organic  stricture,  a  smaller  instrument  will  be  reqiured, 
and  the  surgeon  will  decide  upon  the  form,  size,  and  construction  which 
will  be  most  suitable,  by  trial  When  the  prostate  is  enlarged,  if  a 
metallic  instrument  is  used  it  must  have  a  long  and  abruptly  curved 
beak.  Some  surgeons  prefer  catheters  made  of  pure  silver,  which  permit 
the  form  of  the  beak  to  be  changed  by  bending ;  but  if  frequently  bent 
they  soon  become  indented,  and  the  size  of  the  cylinder  may  be  sen- 
sibly diminished  by  encroachment  of  the  walls.  In  most  cases,  how- 
ever, in  which  the  prostate  is  enlarged,  and  in  some  other  cases  where 
the  cause  of  the  arrest  of  the  instrument  is  not  bO  easily  explained, 
the  flexible  gum-elastic  catheter  is  to  be  preferred. 

In  general  the  supine  position  is  the  best  for  the  introduction  of  a 
catheter,  with  the  shoulders  a  little  raised  and  the  legs  drawn  up.  The 
operator,  standing  upon  the  left  side  of  the  patient,  holds  the  instrument 
with  his  right  hand,  and  with  the  left  raises  the  scrotimi  and  penis.  At 
first  the  shaft  of  the  catheter  should  incline  toward  the  left  groin,  bnt  as 
it  descends  along  the  urethra  it  must  be  brought  gradually  to  the 
median  line  of  the  body,  and  slowly  elevated  as  the  beak  passes  under 
the  pubes.  If  at  this  point  the  instrument  is  arrested,  it  is  probably 
because  the  beak  is  pressing  upon  the  floor  of  the  sinus,  in  front  of  the 
membranous  portion,  and  the  instrument  must  be  withdrawn  a  little 
and  its  handle  slightly  depressed,  while  the  penis  is  moderately  stretched 
to  obliterate  its  folds.  Too  much  depression  of  the  shaft  may  cause  the 
beak  to  rest  against  the  triangular  ligament,  but  the  firm  resistance 
offered  by  this  obstacle  is  easily  recognized,  and  the  error  is  in  geueral 
speedily  corrected.  In  passing  through  the  membranous  and  pro- 
static portions  of  the  urethra  the  handle  of  the  instrument  falls  over 
between  the  thighs,  and  if  any  resistance  is  offered  it  is  caused  by 
obstructions  in  tiie  lower  wall  of  the*  canal,  and  will  be  overcome  by 
continuing  to  depress  the  handle  and  thus  to  elevate  the  beak. 

It  must  be  borne  constantly  in  mind  that  the  lining  membrane  of  the 
urethra  is  exceedingly  delicate,  and  that  very  little  more  force  than  the 
natural  weight  of  the  instrument  is  admissible ;  indeed  this  is  all  that  i3 
usually  required.  As  more  or  less  spasm  is  generally  caused  by  the 
attempt  to  pass  the  catheter,  success  will  often  depend  upon  a  few 
moments'  delay  when  resistance  is  encountered,  during  which  the  spasm, 
which  is  always  transient,  will  subside.  Very  gentle  but  steady 
pressure  will  hasten  the  relaxation  of  the  spasm. 

If,  in  a  case  of  enlarged  prostate,  the  silver  catheter  cannot  be  passed 
readily,  the  surgeon  may  employ  to  advantage  a  gum-elasti(;  catheter, 
furnished  with  a  pretty  firm  stylet,  with  which  he  may  increase  the 
carve  to  any  desired  extent.  There  is  also  a  very  simple  expedient  tc 
which  I  have  resorted  in  these  and  in  many  other  cases,  with  remark- 
able success.  Having  dipped  the  end  of  the  gum-elastic  catheter  in  hot 
water  to  render  it  more  flexible,  it  has  been  introduced  to  the  obstroo 
tion  and  the  stylet  then  withdrawn  an  inch  and  a  half  or  two.    By  thiJ 
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Fig.  896. 


manoeuvre  the  end  of  the  catheter  is  still  more  elevated,  while  it  is  so 
flexible  as  to  assume  any  direction  which  the  channel  may  happen 

to  require.  Tlie  outer  end  of  tlie  catheter  is 
now  seized  and  pushed  down  over  the  stylet, 
while  almost  at  the  same  moment  the  stylet 
itself  is  gradually  withdrawn.  Cai'e  must 
l>e  taken  in  adopting  tliis  method  tliat  the 
stylet  is  withdrawn,  in  the  firat  instance,  so 
far  as  to  render  it  certain  that  its  extremity 
cannot  protrude  from  the  eye  of  the  catheter* 

Dr.  T.  H.  Squier,  of  Elmira,  N.  Y., 
has  had  constructed  a  silver  catheter^  de- 
signed especially  to  be  employed  in  cases 
of  enlarged  prostate.  The  instrument  is 
like  the  ordinary  silver  catheter,  except 
that  the  vesical  extremity  is  made  flexi- 
ble by  being  composed  of  imbricating  and 
movable  sections.  I  have  employed  this 
instrument  in  a  few  cases,  and  have  found 
it  to  answer  its  purpose  exceedingly  well;, 
but,  notwithstanding  the  assurances  given 
by  the  inventor,  it  is  impossible  to  divest 
oue^s  self  of  an  apprehension  that  the 
links  may  become  detached  and  remain 
in  the  bladder.  Nelaton's  vulcanized  gum- 
catheter^  known  as  the  soft  catheter,  is 
safer  and  in  every  respect  preferable 
where  a  very  flexible  instrument  is  re- 
quired. 

Oystotomy.    83rn«)  Paraoenteslji  Yeiiofls,  R.  O. 

Paracentesis  of  the  bladder  has  occasion- 
ally been  found  necessary  when  all  other 
means  have  failed  for  the  relief  of  retention 
of  urine.  The  surgeon  must  not  be  in  haste^ 
however,  to  resort  to  what  must  always  be 
considered  a  grave  operation.  It  is  remarkable  to  what  an  extent 
the  bladder  may  sometimes  be  stretched  without  causing  a  rupture 
of  its  walls,  or  even  anything  more  than  a  temporary  paralysis ;  indeed 
I  have  seldom  seen  it  ruptured  from  this  cause,  although  I  have 
often  found  it  rising  some  distance  above  the  umbilicus,  giving  to  the 
belly  the  appearance  presented  by  a  woman  several  months  gone  in  preg- 
nancy. What  is  more  remarkable,  and  the  knowledge  of  which  is  of 
even  more  practical  value  to  the  surgeon,  is  that  retention  of  urine  is 
very  rarely  so  complete  or  so  persistent  as  to  render  it  necessary  to  open 
6*^ 
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the  bladder.  Either  the  nrine  continues  to  dribble  away  in  Eafficient 
amount  to  give  some  relief,  or,  nnder  proper  therapeutical  treatment, 
often  after  the  rest  obtained  by  a  full  doee  of  morphine,  the  nrine 
eecapee  again  freely,  and  complete  relief  is  obtained.  The  bladder  may 
be  entered  tlirough  the  perineum,  through  the  rectum,  or  above  the  pubes. 

Cystotomy  through  the  Perineum. — Cyetotomy  by  perineal  in- 
cision is,  in  moat  eases,  essentially  the  same  operation  as  that  already  de- 
scribed as  perineal  section ;  tlie  purpose  being  to  afford  an  outlet  by  enter- 
'ing  the  lu^thra  back  of  the  point  of  stricture  rather  than  by  an  incision 
directly  into  the  bladder.  The  depth  and  direction  of  the  incision  must, 
however,  vary  according  to  the  seat  of  the  stricture  ;  and  if  an  enlarge- 
ment of  the  prostate  is  the  cause  of  retention,  the  operation  would  cor- 
respond to  the  perineal  operations  for  lithotomy,  only  that  it  must  be 
performed  without  a  guide. 

Cystotomy  through  the  Rectum. — The  patient  resting  upon  his 
back,  with  the  legs  drawn  up,  the  sui^reon  explores  carefully  tlie  bat- 
fond  of  the  bladder  with  the  forefinger  of  the  right  hand  in  the  rectum, 
in  order  that  he  may  determine  the  position  and  size  of  the  prostate 
gland,  and  the  nK»t  salient  point  of  the  bladder,  which  is  usually  abomthe 
centre  of  the  vesical  triangle.  A  long  curved  trocar,  the  point  of  which 
is  concealed   in   its   canula, 

is  now  held  in  the  right  hand,  "'^  ""' 

tlie  index  finger  projecting 
beyond  its  extremity,  and 
carried  to  the  vesical '  tri- 
angle, especial  care  being 
taken  tliat  the  pinnt  of  the 
instrument  is  not  jilaccd  so 
high  as  to  endanger  the  recto- 
vesical fold  of  the  Yieri- 
toneum.  Indeed  it  will  be 
must  pnident  not  to  carrv'  the 
point  of  the  instrument  more 
than  half  an  inch  above  the 
prostate.  "WHiile  the  iuBtru- 
mont  is  held  firmly  in  this 
(Hjiiition  t!ie  trocar  is  thrust  forward  witli  tlie  left  hand,  and  inmiediatety 
withdi-avvn,  leaving  the  canula  in  the  bladder. 

If  it  becomes  necessary  to  keep  the  orifice  open  several  days,  it  nil 
he  proper  to  suhstitnte  for  the  canula  a  gum-elastic  catheter,  which  wiU 
be  easily  intmduced  by  can-ying  it  thmugli,  and  then  withdrawing  llis 
canula.  'VVlicn  no  instrument  is  permitted  to  remain  in  the  woun'l 
immediately  Bub^eiiuent  to  the  operation,  and  even  when  the  instruiutu' 
is  ^vithdrawn  only  after  the  lapse  of  seveml  days  or  weeks — if,  in  ll'^ 
meantime,  the  uivthnil  catial  is  i-estored — the  wound  in  the  bladder  ge* 
orally  closes  very  quickly. 
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Cystotomy  above  the  Pubes. — An  incision  is  made  in  the  mediaB 
line,  j  ost  above  the  pubes,  between  the  pyramidalia  and  recti  until  tlie  blad- 
der is  fairly  brought  into  view.  The  bladder  is  then  punctured  with  a  long 
trocar  and  canula,  the  canula  is  thrust  forward  and  the  trocar  withdrawn. 
There  is  considerable  danger  in  the  operation  that  the  urine  may  find  its 
way  into  the  loose  areolar  tissue  outside  of  the  peritoneum,  an  occurrence 
which  is  almost  inevitably  fatal.  In  some  cases  the  aspirator  can  be 
advantageously  substituted  for  the  trocar  and  canula;  in  the  employ- 
ment of  which  no  preliminary  incisions  are  necessary. 

The  operation  through  the  rectum  is  more  easily  performed  and  is 
comparatively  safe,  and  ought  always  to  be  preferred  unless  some  con- 
dition of  the  rectum  or  of  the  prostate  should  eeem  to  render  it  unsuit- 
able. It  is  certainly  a  safer  and  more  surgical  operation  than  forced 
catheterism,  or  '^  tunnelling ''  the  prostate  gland,  as  recommended  by 
Listen. 

Incontinence  of  Urine. 

In  the  case  of  children,  and  sometimes  in  the  case  of  adults,  the  habit 
of  involuntary  urination  during  sleep  is  due  to  abnormal  irritability 
of  the  neck  of  the  bladder.  It  may  be  prevented,  in  most  cases,  by  care- 
ful attention  to  the  diet  and  to  general  hygiene ;  by  the  use  of  mineral 
tonics,  and  by  enjoining  upon  the  patient  not  to  sleep  upon  the  back ; 
in  which  position  the  urine  accumulates  in  the  bas-fohd,  and  near  the 
neck  of  the  bladder,  occasioning  a  desire  to  urinate.  The  remedy,  how 
ever,  which  my  own  experience  and  the  experience  of  others  has  proven 
to  be  most  useful,  is  the  extract  of  belladonna,  in  doses  suited  to  the 
age  of  the  patient.  Where  all  other  means  fail,  the  patient  must  make 
it  a  rule  to  rise  once  in  the  night  and  evacuate  the  bladder. 

We  frequently  meet  with  examples  of  incontinence,  or  more  properly 
of  "  overflowing  "  of  the  bladder,  due  to  over-distention ;  in  which  tho 
water  is  constantly  dribbling  away  in  small  quantities,  and  which  some- 
times, greatly  to  the  injury  of  the  patient,  have  been  mistaken  for  truH 
incontinence.  This  condition  depends  upon  a  variety  of  causes,  bul. 
most  often  upon  atony  of  the  bladder.  It  is  more  frequently  ot»- 
served  in  women  than  in  men.  Whenever  a  doubt  exists  as  to  tlie  true 
character  of  the  incontinence,  a  catheter  should  be  introduced  in  order 
to  establish  the  diagnosis  and  to  relieve  the  viscus  if  it  is  found  to  be 
distended. 

Chronic  BnUurgement  of  the  Profltate.     ByiLj  Amplificatio  Iionga  ProftatM^  IL  O. 

According  to  the  observations  of  Sir  Henry  Thompson,  the  prostate 
has  been  found  appreciably  enlarged  in  men  who  have  died  after  the 
sixtieth  year,  in  34:  per  cent,  of  all  the  cases ;  but  such  a  degree  of  en- 
largement as  occasioned  urinary  obstruction  during  life  existed  in  only 
15  or  16  per  cent,  of  the  whole  number. 
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In  general  the  hypertrophy  is  exceedingly  alow  and  aniform  in  iu 
pn)gress,  and  implicates  all  portions  of  tlie  gland  alike.  In  other  and 
exceptional  examples,  either  one  of  the  lateral  or  the  central  lobe  may 
he  alone  involved.     It  may  attain  the  size  of  a  email  orange,  and  it  not 

unfrequently  exteiida  so  far  alongthe  baa-fond  „„ 

of  the  bladder  that  its  summit  cannot  be 
readied  by  the  finger  in  the  rectum.  Its  stnic- 
ture  is  usually  not  clianged,  although  in  the  pi-o- 
gress  of  its  growth  the  tibroiia  or  the  glandu- 
lar elemeiita  may  be  found  in  aoiue  meaaiii'e 
predominating.  Sir  Henry  Thompson  and 
others  have  observed,  however,  that  in  moat 
cases  of  hypertrophy  of  this  gland  there  exist, 
in  the  interior,  minute  isolated  tumors.  The 
glandular  folliclca  are  alao  (x;ca£ionally  en- 
larged and  occupied  by  calculi,  or  by  flattened 
polygonal  or  spheroidal  epitlielium  in  various 
conditions  of  desiccation  or  of  dissolution. 
Polypoid  outgrowths,  resembling  the  fibroid 
tumors  of  the  uterua,  are  found  occasionally  in 
connection  with  the  enlarged  prostate ;  and  these  are  especially  apt  to 
form  upon  the  middle  lobe.  The  verumontanum  ia  also  liable  to  en- 
largement, independently  of,  or  in  comiection  with  enlargement  of  tlie 
prostate,  forming  a  penduloua  polyp)id  projection,  which  may  interfere 
with  the  passage  of  urine  and  with  tlie  introduction  of  instruments. 
Malignant  tumors  occur  very  rarely  in  connection  with  the  prostate 
gland,  and  the  few  casea  observed  have  been  almo:it  withont  exception 
enceplialoid,  and  have  occurred  mostly  in  early  life.  The  gland  is  sub- 
ject aometimes  to  tubercular  enlargement,  or  degeneration,  in  stnnuons 
persons. 

The  diagnosis  of  ainiple  hypertrophy  will  be  eaaily  made  by  a  con- 
aiderution  of  the  age  of  the  patient,  since  it  ia  aeldom  observed  in  per- 
sona under  fifty-five  years ;  by  the  slow  and  dribbling  manner  in  wLicli 
the  urine  escajTes,  and  es]>ecially  by  the  fact  that  it  ianot  projected  wili 
force ;  by  careful  catlieterism,  and  by  exploration  with  the  finger  through 
the  rectum. 

Treatment.-~The  treatment  of  chronic  hyjwrtrophy  ia  only  palliative. 
an<l  must  be  conducted  with  reference  solely  to  the  symptoms  as  tliev 
arise.  Tlie  patient  must  be  eapeciaUy  enjoined  not  to  hold  liis  water 
too  long,  lest  thereby  tlio  atony  of  the  bladder  should  be  increased,  and 
complete  retention  result ;  an<l  if  considerable  urine  is  retained  after 
each  effort  at  evacuation,  it  should  be  drawn  regularly  by  the  catheter. 
Patients  ai-e  often  much  comforted  by  taking  daily  fifteen  or  twenty 
dnips  of  tlie  balsam  of  copaiba,  or  five  or  ten  drops  of  the  spirits  of 
tuqjentine.  If  the  urine  is  alkaline  or  neutral,  dilute  nitric  acid  m&y 
prove  useful ;  and  if  acid,  alkalies  may  be  given  freely.     The  warm 
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bath,  conium,  and  morphine,  are  sometimes  useful  in  relieving  the  con- 
stant desire  to  urinate  caused  by  the  retention  and  decomposition  oi 
the  urine. 

Proftatitis.     ByiL,  Inflammatlo  Prostatn,  IL  O. 

Both  acute  and  chronic  inflammation  of  the  prostate  gland  may  oc- 
cur at  any  period  of  life  as  a  consequence  of  urethritis,  or  of  direct  vio- 
lence. It  is  most  frequently  one  of  the  sequences  of  acute  and  pro- 
longed gonorrhoea.  In  rare  instances,  when  the  general  health  is  pre- 
viously much  impaired,  it  occurs  as  an  idiopathic  affection. 

In  the  acute  form  of  the  malady  there  is  pain  in  the  region  of  the 
gland,  a  frequent  desire  to  urinate,  accompanied  often  with  a  straining 
and  tenesmus  at  stool;  urination  is  painful,  and  sometimes  completely 
interrupted  either  by  spasm  or  by  the  obstruction  offered  by  the  swollen 
gland ;  there  is  generally  some  swelling  and  tenderness  in  the  perineum, 
and  on  introducing  the  finger  into  the  rectum  the  gland  can  be  felt 
swollen,  hot,  and  tender.  When  suppuration  ensues  an  obscure  fluctua- 
tion may  generally  be  detected  by  rectal  exaniination ;  and  there  are 
present  also  the  usual  signs  which  indicate  the  formation  of  matter  in 
the  deeper  tissues  of  the  body,  such  as  rigors  and  febrile  disturbance. 
When  left  to  itself  the  pus  generally  discharges  into  the  neck  of  the 
bladder,  sometimes  into  the  rectum,  or  upon  the  tegumentary  surface 
in  the  perineum. 

Treatment. — ^Whatever  measures  are  known  to  allay  vesical  and 
urethral  irritation  are  appropriate  in  these  cases ;  and  especially  have 
we  found  full  doses  of  morphine  to  afiford  relief.  Very  small  quantities 
of  cool  water  conveyed  gently  into  the  rectum  are  also  serviceable.  If 
pus  has  formed  and  fluctuation  can  be  detected  by  rectal  examination, 
the  abscess  should  be  opened  with  a  small  curved  trocar  from  this  di- 
rection ;  and  if  the  pus  points  toward  the  perineum,  it  must  be  promptly 
evacuated  by  free  incision.  It  seems  proper  to  add,  that  if  it  becomes 
necessary  to  use  the  catheter,  the  utmost  delicacy  must  be  employed  in 
its  introduction ;  observing  carefully  all  those  directions  heretofore  given 
for  the  introduction  of  instruments  in  cases  of  simple  hypertrophy  of 
the  gland. 

Atrophy  of  the  Prostate  Gland, 

This  may  exist  as  a  congenital  defect,  or  it  may  be  the  result  of  the 
pressure  of  calculi  or  of  tumoi-s,  or  of  over-distention  of  the  bladder  in 
consequence  of  the  presence  of  strictures.  It  is  occasionally  met  with 
in  old  age  when  no  appreciable  cause  can  be  found  except  senility. 

ProBtatorrhoea. 

This  affection,  which  has  frequently  been  confounded  with  sperma* 
torrhoea,  consists  in  an  abnormal  glandular  action  on  the  part  of  the 
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prostate  gland,  in  consequence  of  which  it  discharges  a  lai^r  amount 
than  natural  of  clear  glairy  mucus,  and  a  few  drops  may  be  seen  to 
escape  from  the  urethra  after  each  urination  or  defecation ;  or  it  will 
be  found  gluing  the  orifice  of  the  urethra  together  in  the  morning. 
Its  peculiar  appearance,  the  circumstances  under  which  it  escapes,  and 
the  application  of  the  microscope  will  determine  its  character  conclu- 
sively. 

Treatment. — The  treatment  consists  in  th^  removal  of  all  local  caneeB 
of  excitement  and  irritation,  and  the  inuprovement  of  the  general  health 
by  air^  exercise,  good  diet,  and  tonics. 

Rnptnre  of  th«  Bladder. 

The  bladder  may  be  ruptured  by  direct  blows,  as  when  a  man  receives 
a  kick  upon  the  belly  or  is  traversed  by  the  wheel  of  a  loaded  vehicle; 
or  by  indirect  blows,  as  when  he  falls  from  a  height  upon  his  back  or 
pelvis.  Rupture  seldom  or  never  takes  place,  however,  unless  the  blad- 
der is  nearly  or  quite  full.  The  point  at  which  the  viscus  gives  way  is, 
in  most  cases,  above,  and  posteriorly,  where  it  is  enclosed  by  peritonemn, 
so  that  the  urine  escapes  at  once  into  the  peritoneal  cavity. 

The  symptoms  which  indicate  this  accident  are :  pain,  with  excessive 
prostration  and  incessant  desire  to  urinate,  with  the  escape  of  but  little 
or  no  urine.  Blood  is  rarely  evacuated  by  the  urethra  in  the  efforts 
made  by  the  patient,  but  sometimes  a  little  is  withdrawn  by  the  catheter. 
According  to  Mr.  Birkett,  a  record  of  fifty  examples  presented  only 
three  recoveries,  and  in  two  of  these  the  extravasation  of  urine  occurred 
into  the  pelvic  connective  tissue,  and  not  into  the  cavity  of  the  peri- 
toneum. 

Treatment. — The  treatment  consists  essentially  in  the  use  of  opiates^ 
and  in  the  frequent  and  careful  evacuation  of  the  bladder  by  the 
catheter.  Wlien  the  diagnosis  is  fully  made  out,  and  the  seat  of  the 
eflFusion  can  be  determined,  free  incisions  are  demanded.  If  the  rupture 
takes  place  below  the  peritoneal  reflection,  incisions  as  for  lateral 
lithotomy,  first  practised  by  Walker,  of  Boston,  may  prove  successful 

Hypertrophy  of  the  Bladder.    Syn^  Hypertrophia  VesicaB,  R.  O. 

As  has  already  been  stated,  the  long-continued  existence  of  organic 
stricture,  and  of  enlai-ged  prostate,  or  serious  urethral  obstructions  of 
any  character,  give  rise,  in  many  cases,  to  a  thickening  of  the  walls  of 
the  bladder.  In  these  examples  the  hypertrophy  seems  to  be  due 
mainly,  if  not  exclusively,  to  the  inordinate  action  of  the  muscular  fibres 
in  their  effoi*ts  to  expel  the  urine.  We  have  recently  seen  a  case  in 
which  a  gentleman  died  whose  bladder  was  greatly  enlarged  and  thick* 
nied,  the  interior  presenting  the  usual  fasciculated  appearance,  with  di- 
•tation  of  the  ureters  and  expansion  of  the  kidneys ;  but  this  patient  had 
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neither  stricture  nor  enlarged  proetate,  but  a.  trausrerse  ridge  or  "  bar,^ 
first  described  by  Hr.  tiutbrie,  compoeed  of  thickened  fibrouB  and  mucous 
tissue,  situated  just  behind  the  verumontanutn,  afforded  a  palpable  ob- 
Staclo  to  the  escape  of  urine  as  well  as  to  the  introduction  of  an  instru- 
ment. His  death  occurred  when  he  was  about  &0  years  of  age,  but  tlie 
difficulty  in  urination  seemed  to  date  from  cliildhood,  and,  indeed,  it 
was  not  rendered  quite  certain  that  it  was  not  congenital. 

Tlie  walls  of  the  bladder  are  found,  in  these  cases,  from  half  an  inch 
to  one  inch  in  thickness,  the  interior  presenting  a  network  of  cord-like 
elevations,  or  of  bands  in  high  relief,  resembling  somewhat  the  columnee 
canieea  of  the  apex  and  posterior  wall  of  the  left  ventricle  of  the  heart. 
The  Btmcture  of  the  bands,  and  of  the 
hypertrophied  tissue  in  general,  is 
fonnd  to  be  cliiefiy  fibruus,  with 
rather  a  diminished  than  increased 
amount  of  muscular  tissue. 

In  a  few  rare  cases  the  walls  of  the 
bladder  gradually  give  way  at  some 
point,  and  the  mucous  membrane, 
with  a  portion  of  the  fibro-rauscular 
wall,  is  thrust  out  between  the  fibrous 
bands,  forming  a  side  pouch  or  sup- 
plementary bladder,  which  in  some 
oases  attains  the  size  of  the  original 
bladder.  These  acuxndi,  as  they  are 
termed,  may  communicate  with  the 
bladder  by  small  openings,  and,  hav- 
ing but  few  muscular  fibres,  their 
power  of  expelling  their  contents  is 
very  limited,  so  that  they  become  per- 
manent reservoirs  of  urine  not  only, 
but  occasionally  of  calculi.  Their  so- 
lidity, and  the  fact  that  they  are  not 
even  emptied  by  catheterism,  has  led 
frequently  to  the  supposition  that  they 
were  solid  tumors.  If,  however,  the 
bladder  is  first  emptied,  and  then 
eral  minutes  in  various  positions  of 
the  body,  they  can  in  general  be  suificiently  emptied  to  establish  a  cor- 
rect diagnosis. 

It  is  scarcely  necessary  to  say  that,  with  the  exception  of  the  means 
to  be  employed  to  overcome  the  ol)8tmctiou,  the  treatment,  in  all  such 
cases,  is  expectant  and  palliative  only. 
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Dilatation  of  the  Bladdar. 

The  same  causes — namely,  urethral  obstructions — msjj  under  appa 
rentlj  the  same  circumstances,  produce  opposite  results.     Such,  for  ex 
ample,  as  dilatation,  with  thinning  or  atrophy  of  the  walls.  As  in  hyper 
trophy,  the  urine  is  in  these  cases  also  expelled  with  little  or  no  pro- 
jection, and  the  bladder  occasionally  becomes  enormously  distended 
without  causing  much  inconvenience  to  the  patient ;  but  when  the  blad- 
der is  emptied  by  catheterism,  in  a  case  of  hypertrophy,  a  hard,  round 
ball  remains,  feeling  like  a  foetal  head.    In  dilatation  with  atrophy  or 
thinning  of  the  walls,  the  bladder  cannot  be  felt  after  evacuation. 

Treatment. — The  cause  being  removed,  it  will  remain  to  give  tone 
to  the  muscular  fibres  of  the  bladder  by  such  remedies  ss  nux  vomica 
and  ergot,  and  by  improvement  of  the  general  health. 

Oyatitia,  R.  O. ;  83rii.  Tnflammatio  Veaioc^ 

Acute  cystitis,  of  an  idiopathic  character,  is  not  a  very  common  affec 
tion ;  but  it  occurs  pretty  frequently  in  connection  with  gonorrhoeal 
urethritis.  The  mucous  membrane  is  in  general  alone  involved,  and 
especially  that  portion  which  is  situated  near  the  neck  of  the  bladder. 
It  is  characterized  by  intense  pain  in  the  sur-pubic  region,  with  tender- 
ness on  pressure,  accompanied  often  with  pain  in  the  perineum,  testes, 
and  loins.  The  desire  to  urinate  is  almost  constant ;  and  the  escape  of 
the  urine  is  attended  with  severe  pain,  smarting,  and  tenesmus.  Rigors, 
with  active  febrile  symptoms,  are  seldom  if  ever  absent  The  urine  is  at 
first  scanty  and  high-colored,  then  reddish,  being  mingled  with  blood- 
corpuscles,  and,  finally,  muco-purulent.  It  is  a  malady  which  reflects 
severely  upon  the  general  system,  and  often  terminates  fatally  in  from 
seven  to  fourteen  days. 

Treatment. — Absolute  rest,  hot  baths,  and  hot  fomentations  to  the 
belly  and  perineum,  a  single  cathartic  of  blue  mass,  followed  by 
tolerably  full  doses  of  morphia,  barley  water,  and  other  cool  diluent 
drinks,  with  the  moderate  use  of  alkalies,  are  the  remedies  which, 
in  purely  idiopathic  cases,  we  have  always  seen  prove  successful.  The 
same  remedies  are  suitable  in  traumatic  cases,  but  they  do  not  so  in- 
variably accomplish  a  cure.  'When  acute  cystitis  occurs  as  a  conse- 
quence of  gonorrhoea,  the  balsam  of  copaiba,  buchu,  and  cubebs  may 
be  added  to  the  above  treatment,  but  they  must  not  be  given  in  large 
quantities. 

Chronic  Cystitis. — There  are  two  forms  of  chronic  cystitis.  First, 
iimvple  chronic  cystitis^  usually  denominated  the  "  irritable  bladder," 
differing  from  the  acute  only  in  degree.  This  form  is  in  a  great 
measure  amenable  to  the  same  plan  of  treatment  which  has  been  re- 
commended for  acute  cystitis,  only  that  it  must  be  less  energetic,  and 
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Deeds  to  be  prolonged  for  a  greater  period  of  time.  Second,  caUii^rha 
cysHtiSj  a  sequence  of  acute,  or  of  simple  chronic  cystitis,  and  occasion 
&lly  presenting  its  distinctive  features  from  the  commencement  of  the 
attack,  characterized  especially  by  the  abundant  secretion  of  mucus, 
&iid  which  is  usually  more  or  less  mingled  with  pus.  It  is  analogous 
to  the  catarrhal  aflFection  of  the  urethra,  termed  gleet,  consisting  essen- 
tially in  passive  hypersemia  of  the  tissues,  accompanied  with  atony,  es- 
pecially of  the  capillaries.  The  mucus  and  pus  will  be  seen  mingled 
Mrith  the  urine,  or  deposited  uix)n  the  bottom  of  the  vessel  as  a  semi- 
transparent  tenacious  mass,  resembling  the  white  of  an  egg. 

Treatment  of  Catarrhal  Cystitis. — Usually  this  will  be  found  to 
be  an  extremely  obstinate  and  persistent  affection.  The  topical  treat- 
ment consists  mainly  in  the  frequent  ablution  of  the  interior  of  the 
bladder  by  tepid  water,  or  water  of  the  temperature  of  98°  to  100*^ 
Fahrenheit,  for  the  purpose  of  removing  those  deposits  which,  becom- 
ing entangled  with  the  mucus,  aiid  more  or  less  decomposed,  serve  to 
perpetuate  the  irritation.  For  this  purpose,  an  ordinary  full-sized  flex- 
ible or  silver  catheter  may  be  employed,  to  the  outer  end  of  which  a 
gmn-elastic  bag,  supplied  with  a  stopcock,  is  adjusted.  The  water 
most  be  introduced  gently,  and  in  quantity  rarely  exceeding  three 
oimces,  and  then  be  allowed  to  escape.  I  have  thought  it  advisable 
to  repeat  this  process  twice  or  three  times  at  a  sitting,  once  daily.  If 
the  nrine  is  offensive,  carbolic  acid,  in  the  proportion  of  one  grain  to 
the  quart  of  water,  will  cause  no  irritation,  and  in  most  cases  it  will 
effectually  correct  the  fetor. 

Ab  to  the  employment  of  astringents  and  dilute  caustics,  such  as 
the  superacetate  of  lead,  the  sulphate  of  zinc,  and  the  nitrate  of  silver, 
I  must  confess  that  they  have  not,  in  general,  seemed  to  ac- 
complish much  good ;  but,  if  employed,  they  should  be  at  first  in- 
troduced very  much  diluted,  as,  for  example,  one  grain  of  the  super- 
acetate  of  lead  to  half  a  pint  of  water,  or  one  grain  of  nitrate  of 
silver  to  the  pint,  the  strength  being  increased  at  each  injection  until 
three  grains  of  the  former,  and  one  grain  of  the  latter,  to  the  ounce 
of  water  are  attained. 

After  simple  lavements  of  the  bladder,  general  treatment  has  been 
found  the  next  most  reliable  means;  indeed  general  treatment  can  never 
be  properly  omitted.  Tlie  internal  exhibition  of  such  remedies  as  the 
balsam  of  copaiba,  buchu,  uva  ursa,  and  cubebs,  in  quantities  to  pro- 
duce a  moderate  effect  upon  the  kidneys,  and  long  continued,  seldom 
fail  to  give  relief ;  but  more  than  all,  the  surgeon  must  rely  upon 
measures  calculated  to  improve  the  general  health.  Patients  affected 
with  this  malady,  and  who  have  long  been  under  treatment  in  the 
wards  of  a  hospital,  often  improve  rapidly  when  sent  out  in  the  open 
air.' 

'  "  The  Saddle  as  a  Remedy  for  Chronic  Cystitis,"  etc.  By  the  Author.  Read 
before  the  N.  Y.  Academy  of  Medicine,  May  20,  1880. 
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Incision  of  the  bladder  through  the  perineum  in  the  male,  and  the 
vagina  in  the  female,  as  a  means  of  giving  rest  to  the  bladder,  has  been 
practised  with  a  certain  amount  of  success;  but  it  is  not  entitled  to  con- 
ideration  except  in  cases  of  extraordinary  and  persistent  suffering. 

Tomon  of  the  Bladdar. 

Fibrous  Tumors  seldom  occur  in  the  bladder,  and  are  most  fie 
quently  met  with  in  early  life.  They  originate  in  the  submucous  are- 
olar tissue,  and,  projecting  the  mucous  membrane  before  them,  oc- 
cupy the  interior  of  the  cavity,  usually  having  a  somewhat  narrowed 
pedicle,  as  in  polypoid  growths. 

Treatment. — ^In  males,  the  treatment  can  only  be  palliative ;  but 
in  females,  after  sufficient  dilatation  of  the  urethra,  they  have  been 
removed  by  the  ligature;  owing,  however,  to  the  danger  of  hsemor- 
rhage,  it  will  be  more  prudent  to  remove  them  by  a  vesico-vaginal 
incision. 

Villous,  Papillifbrm  or  Vascular  Growths,  occurring  in  connection 
with  the  mucous  and  submucous  tissues  of  the  bladder,  may  be  single 
or  multiple.  They  are  soft,  flocculent,  vascular,  bleeding  easily  when 
touched^  and  seldom  attaining  a  greater  size  than  a  large  marble. 

The  usual  symptoms  are,  the  admixture  of  blood  with  the  urine, 
and  occasionally  of  small  portions  of  the  abnormal  growths,  pain  in 
the  bladder,  with  a  frequent  desire  to  urinate.  They  are  seldom  suffi- 
ciently large  or  firm  to  be  recognized  by  the  sound. 

Treatment. — Weak  solutions  of  sulphate  of  zinc,  superacetate  of 
lead,  and  of  other  astringents,  may  be  thrown  into  the  bladder ;  while 
such  internal  remedies  are  employed  as  may  improve  the  health,  o 
repair  the  losses  caused  by  the  constant  bleeding.  In  the  case  of  females 
they  may,  in  some  cases,  be  removed  by  evulsion,  by  the  ^craseur,  or 
by  scissors,  either  through  the  dilated  urethra,  or  through  a  vesico- 
vaginal incision. 

Malignant  Disease  of  the  Bladder,  either  encephaloid  or  scirrhus, 
is  more  frequent  than  either  of  the  other  forms  of  intra-vesical 
growths.  In  some  cases  it  originates  in  the  vesical  walls,  and  in  otHers 
it  is  propagated  by  contiguity  of  structure  from  the  prostate  glani 
the  rectum,  or  the  uterus. 

From  fibrous  and  villous  growths  they  may  be  distinguished  by  the 
rapidity  of  their  progress,  by  the  sudden  and  uncontrollable  hflemor- 
rhages,  by  the  occasional  discharge  of  the  dcibris  of  the  malignant 
structure — the  precise  character  of  which  may  be,  in  some  instancOB, 
determined  by  the  microscope — and  by  exploration  with  the  sound.  ^ 
the  advanced  stages  the  adjacent  iliac  glands  sometimes  become  en- 
larged, and  the  usual  constitutional  signs  of  the  cancerous  cachexy  are 
usually  present. 

Treatment. — To  assuage  the  pain  of  an  incurable  malady,  and  to 
render  the  passage  to  the  grave  easier,  is  all  that  surgery  or  medicine 
can  do  in  these  unfortunate  cases. 
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BMOiatiiria,  R.  O, 

Hsematnria  is  not  properly  a  disease,  but  only  a  symptom.  Blood 
may  be  present  in  the  urine  as  a  consequence  of  villous  and  malig- 
nant  growths,  of  ulceration,  or  of  traumatic  lesion  of  the  coats  of  the 
bladder ;  it  may  be  derived  from  the  kidneys,  ureters,  bladder,  pros- 
tate gland,  or  urethra.  When  present  in  a  small  quantity,  intimately 
mingled  with  the  urine,  it  gives  to  this  excretion  a  smoky  tint ;  but 
when  blood  escapes  in  larger  quantities,  it  may  be  in  clotted  masses,  or 
it  may  give  to  the  urine  the  appearance  of  unstrained  coffee.  The 
microscope  will  always  determine  whether  the  color  is  due  to  the 
admixture  of  blood-corpuscles ;  and  not  unfrequently,  by  the  presence 
or  absence  of  casts  and  of  other  debris,  determine  also  their  source. 

Urinaky  Deposhb. 

The  urinary  excretion  is  subject  to  great  fluctuations,  both  in  regard 
to  quantity  and  quality,  when  the  kidneys  and  the  general  system  are 
in  a  condition  of  health.  Thus,  according  to  Dr.  Austin  Flint,  Jr., 
assuming  that  the  usual  quantity  of  urine  excreted  in  the  adult  male 
during  twenty-four  hours  is  about  fifty  fluid  ounces,  it  may  be  stated 
in  general  terms  that  the  range  of  normal  variation  is  between  thirty 
and  sixty,  and  that  only  when  the  quantity  varies  considerably  from 
these  figures  is  a  pathological  condition  to  be  inferred ;  and  rating  the 
ordinary  specific  gravity,  when  at  60°  Fahr.,  as  1020,  it  may  range  as 
low  as  1005  or  as  high  as  1030,  without  implying  a  deviation  from 
health.  The  reaction  of  the  urine  is  usually  acid  at  the  moment  of 
its  discharge  from  the  bladder ;  but  at  certain  periods  of  the  day  it 
may  be  feebly  alkaline  or  neutral.  The  urates,  phosphates,  and  other 
salts  are  liable,  also,  to  constant  variation.  Mucus  and  epithelium  are 
always  present  in  greater  or  less  proportions,  and  constitute  the  prin- 
cipal part  of  the  sediment  in  healthy  urine  ;  but,  as  already  intimated, 
there  are  certain  conditions  of  the  general  system  in  which  the  rela- 
tive proportions  of  one  or  another  of  these  elements  greatly  exceed 
these  proportions  in  health,  or  in  which  entirely  new  elements  are  intro- 
duced. These  conditions,  when  observed  to  be  persistent,  are  termed 
"  diatheses." 

Three  diatheses  are  usually  described,  namely,  the  uric  acid  (lithic), 
the  oxalic,  and  the  phosphatic,  since  in  a  large  majority  of  cases  calculi 
\re  comjxysed  of  the  urates,  of  the  oxalates,  or  of  tlie  phosphates.  In 
fare  and  exceptional  cases  calculi  are  composed  of  cystine,  xanthine, 
or  of  the  carbonate  of  lime.  The  concretions  occasionally  observed, 
called  fibrinous  calculi,  uro-stealiths,  and  blood  calculi,  are  pseudo- 
form,  and  cannot  be  classified  as  true  calculi. 

When  the  urinary  deposits  are  amorphous  and  impalpable  they  are 
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termed  "  sediments ; "  when  existing  in  the  form  of  email  cryetale, 
cT  of  small  solid  segregationB,  they  are  designated  ae  "  gravel,"  ot 
"sand;"  and  wheu,  by  eoiieretion  or  crystallization,  they  are  bniltinto 
solid  masses  of  considerable  size  they  arc  known  as  "  calcnii,"  or 
"  stones."  Urinarj'  calculi  forming  in  tlie  pelvis  of  the  kidney  are 
denominated  "  renal ;"  in  the  bladder,  "  vesical," 

Urio  Add  Diathesis. — Uric  acid  deposits,  in  the  form  of  a  yelW- 
ish  red,  or  lateritions  crjstalline  sediment,  are  exceedingly  comniMi, 
Tliesc  crystals  may  become  aggregated 
in   tlic   form   of  sand   or  gravel;   and 
finally,  they  may  assume  the  structure 
and  size  of  calculi. 

Urio  acid  calculi  vary  in  size  from  a 
millet  seed  to  a  lien's  egg.  They  are 
smooth,  tir  only  slightly  rpughened  on 
the  sniface,  of  a  light  brown,  reddish 
or  nialiogany  color ;  and  of  a  flattened 
oval  form.  On  section  they  are  found 
to  be  comix>sed  of  conficntrie  laminaB, 
presenting  a  variety  of  shades  of  color. 

Sediments  of  the  urate  of  ammonia 
are  quite  common,  but  completely 
fonned  calculi  of  tliis  variety  are  rare. 
They  seldom  attain  much  size,  and  in  form  they  resemble  the  uric 
acid  calculi,  but  their  color  is  generally  characteristic,  beiug  in  most 
cases  much  lighter  than  the  latter,  and  of  a  pale  fawn.  In  this  regard, 
however,  there  is  considei'able  variation.  They  are  compact,  seldom 
lamcllated,  brittle,  and  they  break  with  a  fine  earthy  fracture. 


Uric  Add  Crjiuli. 


Fi«.  401. 


Pig.  40i 


TIic  presence  of  nrie  a<'id  iu  sediment,  gravel,  or  a  calculus,  may  he 

detenuinod  by  treating  a  small  portion  of  the  substance  with   nitric 
acid  and  holditig  it  over  a  spirit  lamp  until  effervescence  is  completed 
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and  it  IB  reduced  to  a  dry  powder.  When  tlie  residue  thna  obtained 
is  cool,  the  ad<Ution  of  a  drop  of  ammonia  will  produce  a  bright  violet 
color.  By  boiling  in  liqiior  potassae,  tlie  uric  acid  calculuE  is  com- 
pletely dissolved.  The  urate  of  ammonia  may  bediseolved  in  the  same 
manner,  but,  during  the  proeesB,  the  presence  of  ammonia  will  he  de- 
tected by  the  odor. 

Uric  acid  deposits  are  obsen-ed  most  freqnently  in  the  urine  of  per- 
sons suffering  from  gont  or  rheumatism,  or  from  some  chronic  cutaneous 
eruption.  Sediments  of  tlie  urate  of  ammonia  are  most  common  in 
children  who  are  imperfectly  nourished,  or  who  possess  struinouB  con- 
stitutions. 

Oxallo  Acid  DiatheBis.— The  oxalate  of  lirae,  or  mulberry  calcu- 
lus, has  in  most  cases  an  irregular  tuberculatcd  angular  or  spinous 
form ;  itii  color  is  usually  a  dark  browii,  and  it  is 
seldom  larger  than  one  inch  in  diameter.  Occasion- 
ally it  is  presented  in  the  form  of  small,  white, 
smooth  concretions,  resembling  hemp-seed ;  and  a 
rare  variety  has  been  described  as  of  a  milk-white 
color.  Tlie  natural  and  characteristic  form  of  the 
calculus  may  also  be  concealed  by  phoephatic  incrus- 
tations. The  urine  is  generally  pale  and  abundant, 
and  fumii^bes  no  visible  sediment,  but  the  crystals 
may  be  found  Buepeiided  in  the  fluid,  by  microscop- 
ical examination. 

Tlie  oxalic  acid  diathesis  has  been  obsened  especially  in  persons 
whose  nervous  systems  have  been  exhausted  by  excessive  mental  acti\-ity, 
or  by  venereal  indulgence,  and  whose 
digestive   and   assimilative  functions  Fig  «s. 

are  at  tlie  same  time  impaired.  ,^        ^J  a^ 

The  oxalate  of  lime  is  soluble  in      /^^  ^        ^ 

hydrochloric  and  in  nitric  acid,  but     **»     j^    ^      tfriA 
insoluble  in  liquor  potassui.     If  fused  "^^  W^    ^ 

under    a    blowpijie    in    a    platinum       ^J  ^^  b^ 

spoon,  a  white  ash  of  cauatic  lime  re-  SiS  BfS 

mains,  which,  if  thrown  u]x>n  moist,      g^      Et^     A     S0        ^ 
reddened  litniiie  paper,  changes  the  ^k  ^     ,^^ 

color  to  an  intense  blue.  ^A  ^    ^^        ^v 

Phospbatio  Diatheaia.— The  mi!»-      ift^    gg         ^       ^V 
ed  (fusible)  jihosp/iates,  composed  of  ox>m»  a  u™  crywij.. 

the  pho6i>hatc   of  lime  and  the   am- 

monio-magnesian  phosphates,  frequently  incmst  calculi  formed  of  the 
urates  or  of  the  oxalates,  nr  which  have  as  their  nucleus  some  foreign 
body  introduced  into  the  bladder;  but  in  other  cases  the  entire  mass  is 
phospliatic.  They  may  attain  a  great  size.  Sometimes  they  are  globular 
or  ovoid  in  form,  and  at  other  times  they  assume  a  variety  of  irregular 
forms.  l>eing  apparently  shaped  to  the  irregiilaritics  of  the  surface  upon 


880  DRINART  DEPOSITS. 

which  they  have  reposed.  Their  color  is  white,  gray,  or  yellowish. 
They  are  quite  friable,  breaking  down  under  the  fingers  like  ehalt. 
and  are  often  composed 

of   concentric   lamfnee,  ^'*'  '''"■  *"■ 

which  easily  separate, 
but  in  other  cases  the 
laminee  are  wanting. 
Tliey  are  very  eoluble  in 
acids,  but  insoluble  in 
alkalies.  Under  the  in- 
tense lieat  of  the  blow- 
pipe they  fuse  into  a  hard 
enamel. 

More  rarely  we  meet  with  one  or  the  other  of  the  salts  which  com- 
pose the  mixed  phosphates,  alone.     The phofiphate  of  lime  calcuiu^  uf 
renal  origin,  is,  according  to  Wo]laet<iii, 
composed  in  a  good  measure  of  auinial 
matter ;  it  is  of   a  pale  brown  color. 
_  .  _   ,  ,^       __,  smootli,   lamellated.  but    the    lamelln' 

^^k  ^^  ^^  are  easily  separated  ;  wliile  the  vesii^al 

calculus  of  the  same  name  is  coinpi«e<l 
of  the  phosphate  of  Hnie  in  a  conditioa 
siniilar  to  that  fonnd  in  bones.  Denve 
it  has  been  called  the  "  bone  eartli" 
calculus. 

The  ainjiWHio-'niagnesian  phoupkatU 
calculi,  known  also  as  the  triple  phm- 
phates,  are  usually  white,  preeeulinf 
upon  the  sm-face,  when  recently  re- 
moved, minute  brilliant  crj'stals.  Some 
are  hard  and  crystalline,  in  fracture;  others  are  friable  and  iinper 
fettly  lamellar. 

The  phosphatic  diathesis  is  usually  foimd  in  old  persons  with  bpikon 
constitutions. 

There  are  other  forms  of  calculi  which  are  occasionally  met  with, 
which  indicate,  probably,  peculiar  constitutional  diatheses ;  but  the 
infrequency  of  their  occurrence,  and  the  little  that  is  known  of  dieir 
relations  to  the  general  conditions  of  the  system,  will  not  justifj-  ub  in 
speaking  of  them  at  much  length. 

The  lulo  oxide  calculus,  known  also  as  the  xanthio  oxide,  or  xan* 
thine,  was  discovered  by  Dr.  Marcet  m  1815.  We  have  found  but  one 
or  two  other  recorded  examples. 

The  oyatio  oxide,  or  cystine  calculus,  is  also  exceedinjrly  rare. 
The  name  would  imply  that  it  is  found  originally  in  the  bladder,  but 
the  fact  seems  to  be  that  it  is  a  production  of  tlie  kidneys.  Its  disliii- 
guishing  characteristic  is,  that  it  contains  a  considerable  proportion  of 
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solphur ;  tlie  presence  of  which  gives  to  the  calculus  a  peculiar  yellow 
ish,  greenish,  or  waxy  appearance. 

Calculi  of  the  carbonate  of  lime  were  first  observed  by  Bruquatelli 
in  1819.  It  has  been  doubted  whether  they  are  even  true  urinary 
deposits^  the  majority  of  specimens  having  been  foimd  within  the 
prostate  gland ;  but  Bruquatelli  has  found  them  in  the  bladder  of  a 
woman. 

According  to  Dr.  Bird,  the  so-called  fibrinous  calculus  is  only 
Inspissated  albumen,  the  product  of  diseased  or  irritated  kidneys. 

The  uro-stealith  is  also  one  of  the  pseudo-forms.  It  is  not  properly 
a  calculus,  but  whether  it  is  a  resin  or  a  fat  is  not  yet  determined. 

Dr.  Alison  found'  in  the  kidneys  of  a  man  who  died  of  consumption, 
dmall  black  concretions,  which  he  believed  to  be  composed  chiefly  of 
blood-corpuscles. 

Vesical  Calouli. 

Stone  in  the  bladder  is  much  more  frequent  in  certain  localities  than 
in  others.  In  the  United  States,  it  is  most  common  in  Kentucky,  Ohio, 
Tennessee,  and  Virginia.  In  the  New  England  States  it  is  exceedingly 
rare.  The  same  inequality  of  distribution  as  regards  locality  has  been 
noticed  in  other  parts  of  the  world.  It  is  probable  that  climatic  and 
other  influences  determine,  in  some  measure,  these  topographical  differ- 
ences ;  but  it  is  well  known  that  vesical  calculi  are  met  with  most 
frequently  in  lime  districts,  and  especially  where  the  lime  rock  is  soft 
and  soluble,  and  the  water  constantly  holds  a  large  amount  in  solution, 
as  is  the  case  in  the  States  of  Kentucky  and  Tennessee.  Of  the  climatic 
influences,  the  most  active  are  moist  and  changeable  temperatures. 

It  is  reasonable  to  suppose  that  food,  drinks,  and  occupations,  or 
general  habits  of  body,  so  far  as  they  affect  digestion  and  assimilation, 
may  influence  the  formation  of  stone ;  but  there  are  no  reliable  statistics 
which  establish  this  supposition.  As  has  already  been  stated,  gout, 
rheumatism,  dyspepsia,  nervous  exhaustion,  scrofula,  etc.,  are  often 
associated  with  particular  diatheses,  as  indicated  by  peculiar  urinary 
deposits ;  and  it  is  probable  that  they  influence  in  a  like  manner  the 
formation  of  calculi. 

Calculi  are  much  more  common  in  men  than  in  women,  owing  no 
doubt  to  the  fact  that  the  female  urethra  is  shorter  and  more  capacious, 
and  the  vesical  concretions  are  therefore  less  apt  to  be  retained.  They 
are  said  to  be  more  frequently  met  with  among  the  poor  and  the  labor- 
ing classes  than  among  the  rich.  Sailors,  however,  are  believed  to  be 
remarkably  exempt.  Gross  affirms  that  stone  in  the  bladder  is  three 
times  more  frequent  in  certain  Southern  States  among  negroes  than 
among  the  whites;  and,  according  to  the  same  author,  an  analysis  of 
ijM2  cases  has  shown  that  more  cases  occur  prior  to,  than  after  the 
twentieth  year  of  life. 
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Whatever  caiucfi  a  detention  of  the  iiriue  in  Hie  bladder,  na  for  vx- 
ajnjile  paralysis  of  its  miiw^ular  puatB,  hypertrophy  a«conipaint*il  with 
the  furiiittfioii  of  saccnll,  enlargeiuent  of  the  prostate,  aud  etricture,  iiuy 
give  rise  to  i-aknilons  (."OiicretioiiB ;  catarrhal  L-yntitia  favors  ihe  en- 
tanglement and  rcteTitioii  of  urinary  depuaits ;  and  liiiaUy,  Ihu  prPseoceiB 
the  liladder  of  foreign  BubstaneeB  of  any  kind,  euch  as  blood,  fragment} 
of  Ijone,  or  halls  left  from  guiiBhot  accidenta,  \'arioiis  snhstflnc-cs  im- 
veyed  into  tlie  bladder  accidentally  or  intentionally  through  tbe 
nrethra. 


Very  many  vesical  calcnli  originate  in  the  kidneys  or  in  the  uretere, 
owing  to  diseased  conditions,  or  obstruetiona  in  these  organs ;  and  * 
caping  from  thence  into  the  bladder,  while  they  are  yet  small,  anbifr 
fjuently  attain  a  more  considerable  magnitude. 

The  size  of  calcnli  varies  from  a  pin's  head  to  several  inches  in 
diameter.  We  have  removed  from  the  female  bladder,  but  not  mitil 
after  hanng  broken  it  into  several  fragmenta,  a  pho^phatio  calcului 
weighing  four  onncea  and  some  grains;  and  from  a  male  the  lai^ 
calculus  we  have  removed  weighed  also  a  little  over  fotir  ounces,  being 
two  inches  and  seven-eighths  in  ite  longest,  and  two  inches  in  its  centrsl 
transvei-se  diameter.  In  many  cases,  Viowever,  tlio  calcnli  have  mwi^ 
exceeded  these  limits  Ixith  in  size  and  weight.  Mr.  Ericliseu  say?  be 
saw  in  the  possession  of  Uytterhooven,  of  Brussels,  a  cahnihis  reiiio'i-ed 
by  him,  by  the  high  operatifiu,  6^  iii<-hes  long  by  fnnr  in  width  at  'B 
widest  part.  Mr.  Cline  attempted,  bnt  failed  to  extract  a  calciilne  -"^ 
about  the  same  size,  weighing  44  ounces,  Moi-aud  saw  a  calciilffl 
weighing  6  pounds.  The  majority  of  calculi,  when  removed,  arefp"" 
one  to  two  inches  in  diameter,  and  weigh  usually  from  one  to  twoouucts; 
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the  largest  being  generally  composed  in  part  or  in  whole  of  the  phos- 
phates. The  oxalates  are  usually  the  hardest ;  but  the  urates  are  often 
quite  hard,  although  more  brittle ;  while  the  phosphates  are  compara 
tively  soft  and  friable. 

There  is  usually  but  one  calculus  in  the  bladder  at  a  time,  but  the 
number  may  vary  from  one  to  a  thousand.  The  only  instance,  how 
ever,  in  which  this  extraordinary  number  has  been  found,  was  in  the 
person  of  Judge  Marshall,  operated  upon  by  Dr.  Physick,  of  Phila- 
delphia. In  this  case,  the  calculi  varied  in  size  from  a  partridge-shot 
to  a  bean.  When  two  or  more  calculi  exist  in  the  bladder  their  oppo- 
sing surfaces  usually  acquire  a  polish  by  attrition,  and  present  facets 
which  indicate  where  they  lay  in  contact.  A  single  calculus  may 
become  fissured,  and  ultimately  separate  into  two  or  more  within  the 
bladder ;  and  finally,  calculi  originally  separate,  or  separated  by  fissure, 
may  agglomerate  into  one  single  but  irregular  mass. 

Calculi  generally  occupy  the  most  depending  portion  of  the  bladder^ 
lying  unrestrained  in  the  cavity,  and  falling  in  whatever  direction  the 
force  of  gravity  may  tend  to  carry  them;  but  in  some  cases  they 
become  entangled  in  the  granulations  which  spring  from  ulcerated 
points  of  the  bladder,  or  they  are  lodged  in  the  vesical  orifices  of  the 
ureters,  or  in  cysts  of  the  prostate  gland,  or  in  sacs  formed  from  the 
walls  of  the  bladder.  By  a  species  of  hour-glass  contraction  of  the 
bladder,  also,  they  may  be  imprisoned  in  the  fundus.  Portions  or  the 
whole  of  the  interior  of  the  bladder  may  be  incrusted  with  phosphatio 
deposits. 

Symptoms  of  Stone  in  the  Bladder. 

In  rare  examples  the  patient  has  suffered  certain  premonitory 
symptoms  which  sufficiently  indicate  that  he  has  a  stone  in  his  bladder. 
Benal  calculi  have  from  time  to  time  passed  from  the  kidneys  into  the 
bladder,  the  passage  being  accompanied  by  peculiar  and  distinctive 
pains ;  and  each  time,  aftei^  more  or  less  delay,  the  calculus  has  es- 
caped by  the  urethra.  On  the  last  occasion,  however,  the  calculus 
has  been  detained  after  reaching  the  bladder ;  and  although  other 
evidences  may  be  wanting,  this  alone  is  sufficient  to  determine  its 
presence. 

The  ordinary  subjective  signs  are  as  foUows : — Pain  at  the  neck  of 

the  bladder,  or  at  some  point  in  the  hypogastric  or  perineal  region, 

aggravated   by  riding    in    a    rough  wagon,  or   by  anything  which 

jars  or  rudely  concusses  the  pelvic  viscera.     The  pain  is  especially 

acute  immediately  after  urination,  when  the  bladder  contracts  and 

crowds  the  calculus  toward  its  neck;  even  the  vesical  contractioni 

which  precede  urination  are  generally  quite  painful.     In  the  male, 

osually,  there  is  at  the  same  moment  a  sharp,  lancinating  pain  in 

the  glans  penis ;   or  this  pain  may  exist  when  the  vesical  paina  am 
53 
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absent,  ir  the  case  of  male  infants,  tue  first  sospieion  on  the  part  of 
the  surgeon  originates  from  the  fact  that  the  little  sufEerer  pinches  and 
pnlls  at  his  prepuce  constantly,  and  especially  after  and  during  urina- 
tion, or  his  prepuce  is  observed  to  be  much  elongated,  as  a  consequence 
of  this  practice.  Sympathetic  pains  are  also  sometimes  experienced  in 
the  scrotum,  testes,  along  the  thighs,  in  the  loins,  or  in  other  and  remote 
parts  of  the  body.  A  catarrhal  inflammation  of  the  mucous  mem- 
brane of  the  bladder  sooner  or  later  ensues,  accompanied  with  a  fre- 
quent desire  to  urinate,  and  the  passage  of  mucus  with  the  urine, 
occasionally  sti^eaked  with  blood,  or  mingled  with  pus.  The  escape  of 
urine  is  sometimes  suddenly  arrested  by  the  lodgment  of  the  calculus 
against  the  neck  of  the  bladder,  when,  by  a  change  of  position,  the 
urine  will  again  flow  freely ;  or  it  may  be  arrested  by  a  spasm  of  the 
involuntary  sphincter  muscles,  and  after  a  moment's  delay,  although 
the  position  is  not  changed,  it  will  flow  again  freely.  The  rectum 
often  participates  in  the  irritation  and  spasm,  and  this  is  especially 
apt  to  be  the  case  with  children. 

No  one  of  these  several  symptoms,  and  indeed  not  all  of  them 
associated,  ought  ever  to  be  accepted  as  conclusive  evidences  of  the 
existence  of  a  stone,  since,  with  the  single  exception  of  the  premonitory 
symptom  of  the  passage  of  a  renal  calculus  to  the  bladder,  and  its 
subsequent  detention,  all  of  them  may  be  imitated  by  other  diseases, 
such  as  neuralgia,  spasm,  or  inflammation  of  the  bladder. 

Exploration  with  the  sound  or  catheter  can  alone  render  it  abso- 
lutely certain  that  a  calculus  is  the  cause  of  the  symptoms  described. 
The  sound  is  always  preferred  in  a  physical  exploration  of  the  bladder, 
for  the  reason  that,  being  solid,  it  conveys  more  accurate  and  distinct 
sensations  to  the  fingers  and  the  ear.  The  age  and  sex  of  the  patient 
will  generally  determine  the  size  and  form  of  the  instrument  to  be 
employed.  In  some  cases  the  existence  of  stricture,  or  of  an  enlarged 
prostata,  or  of  vesical  pouches,  will  control  the  choice.  In  general,  with 
adults,  a  rather  large  or  mediimi-sized  instrument,  with  a  straight  shaft, 
and  curved  to  an  angle  of  45°  or  less  at  its  vesical  extremity,  is  to  be 
preferred. 

The  instrument  should  first  be  introduced  before  the  water  has 
been  evacuated;  or,  if  the  patient  is  miable  to  hold  his  water,  it 
will  be  advisable  to  follow  the  practice  of  Civiale,  and  inject  t 
moderate  quantity  of  tepid  water  prerious  to  sounding.  We  pre- 
fer to  make  our  fii-st  exploration  when  the  patient  is  not  under 
the  influence  of  an  anaesthetic,  in  order  that  the  sensibility  of  the 
bladder  and  urethra  may  be  ascertained.  He  should  repose  upon  hii 
back,  with  the  shoulders  slightly  elevated,  and  his  legs  drawn  up,  as  for 
(•atheterism.  When  the  beak  of  the  instrument  has  fairly  entered  the 
bladder,  it  Bhould  be  gently  advanced  and  withdrawn,  or  one  quarter 
rotated  to  each  side ;  or  finally,  in  case  the  calculus  is  not  yet  detected, 
It  may  be  half  rotated,  so  that  the  beak  shall  present  toward  the 
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Fig.  409. 


bas-fond.  A  finger  in  the  rectum  of  the  male,  or  In  the  vagina  of  the 
female,  or  the  hand  over  the  pubes,  will  sometimes  aid  in  bringing  the 
stone  into  contact  with  the  instrument,  if  it  is  not  actually  felt  by  the 

finger.  Failing  in  these 
manoeuvres,  the  patient 
may  be  turned  upon  his 
side,  or  directed  to  stand, 
while  the  exploration  is 
repeated ;  or  he  may 
incHne  veiy  much  for- 
wards ;  or,  finall}^,  if  the 
bladder  is  not  already 
evacuated,  the  instru- 
ment may  be  withdrawn, 
and  the  exploration  re- 
peated carefully  while 
the  bladder  is  empty. 
A  hollow  sound,  through 
which  water  may  be  injected  without  removal,  is  sometimes  advanta- 
geously substituted  for  the  ordinary  sound. 

If  the  stone  has  not  been  felt,  and  a  suspicion  still  remains  that  it  is 
present,  the  patient  should  be  permitted  to  rest  a  few  days,  and  then  the 
examination  should  be  repeated  while  he  is  under  the  influence  of  an 
anajsthetic.  It  is  possible  that,  owing  to  the  position  of  the  stone,  or  to 
other  circumstan(*es  not  always  fully  exj)lained,  the  calculus  cannot  be 
felt  at  one  time,  but  may  be  easily  detected  at  another,  or  the  surgeon 


Exploring  the  Das-fond. 


Fig.  410. 


_^ 


Hollow  Steel  Sound. 


may  fail  altogether  to  recxygmze  its  presence.  On  the  other  hand,  even 
slight  phosphatic  concretions  upon  the  surface  of  the  bladder,  especially 
in  the  prostatic  p)rtion,  may  induce  a  belief  that  the  patient  has  a 
calculus.  This  error  will  be  avoided  generally  by  observing  that  the 
roughened  bladder  (conveys  through  the  instrument  only  a  sensation  of 
grating,  and  never  a  distinct  click. 

Qeneral  or  Oonstitutioiial  Treatment. 


By  the  employment  of  certain  mineral  acids  and  alkalies  internally 
we  may  in  very  many  cases  effect  a  modification  or  an  entire  change  in 
the  reaction  of  the  urine.  In  the  same  manner  also,  but  less  constantly, 
the  character  of  the  urinary  deposits  may  be  altered,  or  their  amount 
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Bensiblj  diminished.     It  is  proper  to  assume,  therefore,  that  the  form- 
ation of  urinary  calculi  may  by  these  means  be  occasionally  prevented, 
or  their  growth  delayed ;  but  that  chemical  reagents,  however  judidonsly 
selected,  have  the  power  of  dissolving  stones  in  the  bladder  is  by  bo 
means  established  to  the  satisfaction  of  most  surgeons.     This  pretence 
lias  been  set  up  from  time  to  time,  in  favor  of  their  nostrums,  by  t 
multitude  of  empirics,  and  even  by  a  few  intelligent  practical  surgeoDB; 
but  thev  have  all  hitherto  failed  to  furnish  us  with  that  kind  of  testi- 
mony  in  support  of  their  theories  which  science  demands.     Thus,  for 
example,  it  is  affirmed  of  the  waters  of  Vichy,  which  contain  a  huge 
amount  of  the  bicarbonate  of  soda,  and  are  highly   charged  with 
carbonic  acid,  that  their  free  and  continued  use  will  cure  stone  in  llie 
bladder ;  the  soda  reducing  the  urates,  and  the  free  carbonic  acid  the 
phosphates ;  the  latter  acting  also  by  its  property  of  dissolving  animal 
matter,  and  thus  destroying,  in  some  measure,  its  power  of  oohedoiL 
That  the  character  and  amount  of  certain  urinary  deposits,  under  the 
influence  of  these  waters,  may  be  changed,  and  the  condition  of  the 
bladder  itself  greatly  improved,  is  quite  probable,  but  this  is  the  limit 
of  their  legitimate  claims.    The  bicarbonate  of  soda  or  of  potassa  may  be 
given  with  marked  benefit,  especially  in  the  case  of  uric  acid  calculi; 
but  it  must  not  be  forgotten,  also,  that  their  long  use  may  seriously 
impair  the  organs  of  digestion,  and  thus  accomplish  quite  as  much 
harm  as  they  are  capable  of  doing  goo*^. 

To  the  same  extent,  also,  and  wiuA  much  more  certainty,  the  patient 
suffering  with  a  calculus  may  obtain  relief  by  general  hygienic  and 
therapeutic  measures.  He  must  avoid  all  known  and  special  causes  of 
vesical  irritation,  such  as  riding  on  horseback,  or  in  a  wagon,  over 
rough  roads,  exposure  to  the  cold,  and  all  sudden  vicissitudes  of 
weather,  the  free  use  of  acid  fruits,  of  wines,  or  ales.  In  general,  all 
alcoholic  stimulants  should  be  forbidden,  or,  if  any  are  used,  gin  should 
be  preferred ;  but  we  do  not  believe  that  any  alcoholic  drinks  can  ever 
be  said  to  be  useful,  except  as  they  may  occasionally  be  found  to  be 
serviceable  when  used  in  small  quantities,  in  improving  the  tone  of  the 
digestive  organs.  It  will  be  advisable,  also,  to  instruct  the  patieut  no^ 
to  drink  water  which  contains  lime. 

Treatment  by  the  Injection  of  Solvents  into  the  Bladder. 

Mr.  Brodie  thought  he  had  dissolved  and  brought  away  certain  soft, 
phosphatic  calculi  by  the  injection  of  very  weak  solutions  of  nitric  acid, 
of  the  strength  sometimes  employed  in  chronic  cystitis — two  or  three 
drops  to  the  ounce  of  water ;  and  hydrochloric  acid  has  been  suggested 
for  the  same  class  of  cases  ;  dilute  alkalies  have  been  recommended  for 
uric  acid  calculi ;  also,  in  certain  cases,  the  salts  of  lead,  and  a  variety 
of  other  reagents.  Water  has  been  permitted  to  irrigate  the  bladder 
through  a  double  canula  for  half  an  hour  at  a  time,  every  two  or  three 
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4&yB  ;  but,  up  to  this  time,  the  Fesults  obtained  by  these  various 
K^ntB  and  lavements  are  admitted  to  have  been,  in  most  instances,  so 
partial  and  occasional  as  to  give  little  ground  for  encouragement 

Treatment  by  ZUectrolydi. 

A  few  years  ago  some  hope  was  entertained  that  the  electrical  cup- 
tent  might  be  made  applicable  to  the  solution  of  the  stone  within  the 
bladder;    and  various  ingenioua  forms  of  apparatus  were  contrived 
for  its  employment.     In  1856  Mr.  Bence  Jones  informed  Mr.  Druitt 
that  he  thought  he  was  about  to  succeed.    By  the  aid  of  a  powerful 
galvanic  battery,  employing  a  solution  of  the  nitrate  of  potassa,  he  was 
able  to  dissolve  phosphatic  calculi  at  the  rate  of  twenty-five  grains 
per  hour.     Oxalate  of  lime  and  uric  acid  calculi  were  acted  upon 
niuch  more  slowly.     The  problem  which  remained  was,  how  to  insu- 
late thn  voltaic  current  and  protect  the  bladder  and  urethra  from 
its  action.    This  he  believed  he  had  accomplished  by  the  use  of  vul- 
^^aiuzed  rubber  as  an  insulator.     Here,  however,  the  record  of  his 
^xperi-^nce  ends.      It  would  seem,  therefore,  that    the  experiment 
failed     There  is  a  statement  somewhere  that  a  Dr.  Melicher,  a  Ger- 
*^^^an  f^hysician,  succeeded  in  two  cases  in  dissolving  a  stone  in  the 
^^ladd'tt",  as  long  ago  as  1848,  by  electrolysis ;  but  no  verification  of  the 
^'^^'^^ent  has  been  published,  and  it  is  probably  not  true. 

Treatment  by  DUadetion  of  the  Urethra. 

y    The  removal  of  calculi  from  the  female  bladder,  by  dilatation,  has 

.  ?*J?  i>®©ii  practised ;  and  the  several  methods  employed  will  be  partic- 

V/y  described  when  the  subject  of  calculus  in  the  female  bladder  is 

^(i^jr    cjonsideration.    But  the  removal  of  a  calculus  from  the  male 

l>y  dilatation  and  the  forceps  alone,  is  altogetlier  another  thing, 

seldom  attempted.     The  male  urethra  is  long,  and  capable 

rnoderate  amount  of  dilatation ;  and  laceration  of  its  walls  by 

latation  and  extraction  is  a  much  more  serious  matter  than  a 

ury  to  the  female  urethra. 

9    iiowever,  patients  have  been  in  the  habit  of  passing  small  cal- 

"^    is  known  that  a  renal  calculus  has  dropped  into  the  bladder, 

'  t:a.ined,  or  other  sufficient  evidence  exists  that  a  calculus  of 

si^e  cannot  be  passed  by  the  efforts  of  the  patient  alone,  and 

condition  of  the  uretlira  or  of  the  prostate  to  forbid,  it  will 

t:o  dilate  the  urethra  gradually  by  the  introduction  of  sounds, 

'<^urage  the  patient  to  attempt  to  get  rid  of  it,  by  holding  his 

^    the  bladder  is  full,  and  then  forcing  it  out  with  some 

l*e  may  stop  the  stream  by  grasping  the  penis  while  the  urine 

^nd  then  let  it  escape  suddenly.     The  free  use  of  diuretics, 

^easing  the  amount  of  urine  in  the  bladder,  will  somotimas 

noBUvres. 
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If  the  calculus  becomes  lodged  in  the  urethra,  and  especiallj*  if  iteal- 
natiou  can  he  determined  by  touch,  it  will  then  always  be  proper,  after 
suitable  attempts  have  been  made  to  force  it  out  by  etrainiiig,  or  by 
pushing  upon  tlie  calculus,  to  attempt  its  extraction  by  forceps.  Fi>r 
this  purpose  we  have  employed  suceessf  ully  our  own  narrow  bulkt 
forceps,  and,  in  other  cases,  a  long,  uarrow  pair  of  dressing  foreej*; 
but  surgeons  ha\e  iineiited  forceps  especially  for  the  extraction  nl 
urethral  calculi,  and,  if  the  atone  is  in  the  sub-pubic  portion  of  the  caosl, 
such  instruments  will  be  required.  We  shall  refer  to  this  subject 
again. 

Uthotzitny.    S71L,  lithotripaU,  IL  O. 

ProjKirly  sjieaking,  lithotrity  is  the  operation  of  grinding  the  stone 
in  the  bladder,  and  lithotripsy  is  the  operation  of  breaking  or  cradl- 
ing tlie  stone  ;  but  very  mauy  writers  have  omitted  to  observe  this  dis- 
tinction, and  liave  inehided  under  the  terms  lithotrity  or  litliotripsy, 
indifferently,  all  methods  which  reduce  the  stone  to  small  fragments. 
We  shall  endeavor  to  preserve  tlie  original  and  proper  distinction  be- 
tween these  terms. 

Although  litliotripsy  and  lithotrity 
have  been  practised  from  a  very  early 
period,  yet  the  instruments  were  either 
BO  rude,  or  the  operators  in  general  so 
ine.xpert.  that  neitlier  of  tbe.'ie  methods 
was  able  to  secui-c  flie  confidence  of 
surgeons,  until,  in  1824,  Civiale  in- 
vented and  ap]ilicd  succesiifully  his 
litliotrite,  an  instrument  for  grinding 
the  stone  in  the  t>]acldt!r.  For  several 
years  Oivialc's  iiistrunicnt.  exceedingly 
ingenious,  but  cumlmHis  ami  compli- 
cated, found  no  successful  rival  in 
public  favor.  In  bis  own  hands  espe- 
cially its  achievements  became  remark- 
able, and  secured  for  him  and  for  the 
operation  of  lithotrity  a  permanent 
rcput!iti<in.  It  was  not  long,  however, 
before,  attracted  by  the  brilliancy  of 
Iiis  Kuccess,  a  large  number  of  surgeons 
entered  the  field  with  new  or  \ery 
much  modified  instruments  ;  nuuiy  of 
which  proved  '^1  much  su}>crior  to  tliat 
employed  by  f'iviale,  that  they  were  ft 
ment,  and.  indeed,  ('ivide  himself  acknowledged  their  euperiority  by 
adopting  in  the  place  of  his  original  straight  litliotrite,  a  curved  litlui- 
triptor,  intended  for  breaking  and  crushing  the  stone.     The  curved 
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instruments  invented  by  Jacobsen,  Weiss,  and  Heurteleup,  served  as 
the  basis  upon  which  the  later  and  improved  instruments  were  con- 
structed ;  and  at  the  present  time  lithotripsy  is  almost  universally  sub- 
stituted for  lithotrity,  although  the  form  and  mechanism  of  the  instm- 
ments  have  undergone  many  changes  in  the  hands  of  Civiale,  Leroy 
d'EtoiUes,  Charriere,  Fergusson,  Thompson,  Bigelow,  and  others* 


Fig.  412. 


Fig.4ia 
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WelBB^  original  Lithotiiptor. 


Jacob8en*8  **  Llthotrite  '*  (Uthotriptor). 


Ckmditions  T^hioh  may  determine  a  prefbrenoe  for  Uthotomy 
or  Lithotripsy. — Without  attempting  to  consider  the  relative  fatality 
of  the  two  operations — which  have  indeed  been  estimated  very  differ- 
ently by  different  writers,  and  which  must  depend,  we  suspect,  upon  a 
proper  selection  of  cases  for  the  two  methods — it  may  be  stated  in  gen- 
eral :  1,  that  lithotripsy  is  most  easy  of  execution  and  most  successful  in 
women  ;  2,  in  adult  males,  especially  in  those  of  middle  life,  whose  ure- 
thrse  and  bladders  are  in  a  tolerably  healthy  condition  ;  3,  in  cases  where 
the  stone  is  small,  phosphatic,  or  brittle  ;  or,  if  we  speak  with  reference 
to  age  alone,  it  may  be  said  that  lithotripsy  is  to  be  reserved  especially. 
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for  those  examples  of  stone  in  which  the  age  of  the  patient  is  over 
fifteen  or  seventeen  years.  ^Vhile,  on  the  other  band,  lithotripsy  is  peca- 
liarly  dilUcuh,  and  sometimes  whoU;  inapplicable:  i,  when  theurelhraia 
fitrictured  or  exqnisitely  irritable ;  2,  when  the  bladder  is  verj'  irritable, 
inflamed,  ulcerated,  contracted,  hypertrophied,  or  Baccnlated,  or  when  it 
IE  in  a  condition  of  extreme  atony  ;  3,  when  the  prostate  is  much  enlarged, 
86  so  often  is  found  to  be  the  case  in  old  age ;  4,  when  a  pretty  la^ 
stone  is  asBo<-iated  with  a  narrow  but  healthy  nrethra,  a  condition  which 
sometimes  obtains  in  childhood  and  infancy ;  5,  when  the  stone  is  of  verr 
great  size,  or  very  hard,  or  encysted ;  6,  wbeii  there  are  a  lai^  rmmberof 
calculi ;  7,  when  the  kidneys  are  suffering  from  serious  oi^nic  diseare, 
or  the  general  health  is  greatly  impaired. 

In  infantry  and  childhood  lithotomy  is  easy  of  execution,  and  its 
results  are  seldom  fatal.  Moreover,  when  the  prostate  is  enlai^, 
whether  from  advancing  years,  or  from  any  other  cause,  its  section,  by 
the  operation  of  lithotomy,  is  rather  salutary  than  otherwise;  aiid 
I  do  not  tliink,  in  such  cases,  at  least  when  the  hypertrophy  of  this 
gland  is  considerable,  lithotripsy  ought  ever  to  have  tlie  preference, 
notwitlistaiiding  that  some  excellent  surgeons  do  not  hesitate  to  perform 
this  operation  under  these  circumstances. 

The  Instruments  required  in  Uthotripsy,  as  now  practised,  are 
a  steel  sound — eonsti-ncted  with  a  shorter  beak  and  having  a  more  abrupt 
curve  tlian  the  ordinary  silver  male  catheter — to  be  employed  in  ex- 
ploring the  bladder  and  in  determining  the  position  of  the  stone.  Sir 
II.  Tluimpson  prefei-s  for  this 

pniixisc   a    steel    sound,   per-  Fig.  414  p«.  4t\ 

fomted  like  a  cathetei',  which 
pennita  the  gradual  escape  of 
urine,  and   the   shaft   of 
is  gniduatcd   and  fur- 
nished 


prKir  I 
the  operation,  in  case  rbe 
patient  is  unable  to  hohl  his 
urine;  a  syringe,  capable  of 
being  adjusted  to  the  catheter, 
or  lioUow  sound ;  and  two 
litliotriptors  —  one  with  the 
female   blade   fenesti-ated,  to       '  Fai^^tcd'siiidn.  civi*]e->  utbociuc 

be  need  in  breaking  the  stone, 

and  with  whicb  alone  the  <iperation  can  be,  in  many  cases,  completed ; 
the  seeoud,  a  plain  bladed  instrument  (Civiale'a  lithoclast),  for   the 
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rpoee  of  pulverizing  the  fragments  iu  case  the  fenestrated  instrument 
Is  to  do  this  sufficiently.  The  male  or  movable  blade  of  the  latter 
mid  be  narrower  than  the  fenestra  of  the  female  blade,  to  facilitate 
J  displacement  of  the  detritus  from  between  their  opposing  sur- 


;es. 


Ajnong  the  various  lithotriptors  constructed,  the  choice  will  depend 
•y  much  upon  the  fancy  or  experience  of  the  surgeon.  The  opera- 
n  of  lithotripsy  is  almost  purely  mechanical,  and  when  the  surgeon 
I  become  practised  in  the  use  of  one  instniment,  although  it  may  be 
others  maladroit,  he  cannot  safely  substitute  it  by  even  one  which  is 


Fig.  41». 


Fig.  417. 


Pig.  410. 


Handle  of  French 
Instrument. 


Handle  of  Englinh 
InHtrunient  ( WeiM  and 
Thomixwn's). 


English  InBtmment  Complete. 


some  respects  more  perfect.  There  are  two  which  are  at  present 
«t  in  use,  namely,  Charriere's  and  Weiss',  knowni  also  as  tlie  French 
a  English  instruments,  ])etween  which  the  essential  differences  are 
md  in  the  constnurtion  of  the  handles,  and  in  the  management  of 
J  eerou  bnsL  ori<rinallv  devised  bv  Charriere.  The  handle  of  the 
glish  instrument  is  cylindrical  and  grooved,  rendering  it  more 
ivenient  for  the  hand;  and  the  adjustment  or  fixation  of  the  male 
Jt  18  effected  by  means  of  a  slide,  seen  on  the  face  of  the  handle. 
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rather  than  by  the  movable,  bntton-like  disk  attached  to  the  extreimtj 
of  the  French  instrument 

Preparation  for  the  Operation  in  the  Male. — It  is  desirable,  u 
far  as  practicable,  to  allay  all  excessive  irritability  of  the  bladder  bj 
confinement  to  bed  for  a  few  days  prior  to  the  operation,  and  by  the 
nse  of  simple  diet  with  demulcents.  Daring  this  period  also  a  soond 
should  be  introduced  every  day  or  every  second  or  third  day,  the  size 
of  which  should  be  gradually  increased  until,  in  the  case  of  an  adult, 
the  capacity  of  the  urethra  is  found  to  be  sufficient  for  the  easy  passage 
of  No.  15  or  16  of  the  English  catheter  scale.  When  the  hollow  sonnd 
is  employed,  the  urine  may  be  withdrawn  as  often  as  the  instrument  is 
introduced,  and  from  four  to  six  ounces  of  tepid  slippery-elm  water 
thrown  into  the  bladder ;  or  the  same  may  be  done  occasionally  with  a 
common  catheter. 

Two  days  preceding  the  first  operation  the  bowels  should  be  evacu- 
ated by  a  mild  aperient,  and  on  the  morning  of  the  day  of  the  opera- 
tion the  rectimi  should  be  emptied  by  an  enema  of  tepid  water. 
Opiates,  which  render  the  urinary  secretions  scanty  and  acrid,  ought 
never  to  be  employed  unless  the  necessity  for  their  use  is  urgent 
During  an  hour  or  more  immediately  preceding  the  operation,  the 
patient  should  lie  in  bed  with  the  hips  a  little  elevated  in  order  to 
remove  the  calculus  from  the  more  sensitive  portions  of  the  bladder. 

If  the  patient  is  able  to  retain  his  water  untU  five  or  six  ounces  have 
accumulated,  no  injections  into  the  bladder  will  be  required  ;  but  if  he 
is  not  able  to  do  so,  a  few  ounces  of  tepid  water  should  be  injected 
through  the  catheter  before  the  lithotriptor  is  introduced. 

If  the  bladder  or  the  urethra  has  been  discovered  to  be  very  sensi- 
tive and  intolerant  of  the  presence  of  the  sound  or  catheter,  or  if  the 
patient  labors  under  excessive  apprehensions,  it  may  be  proper  to  place 
him  under  the  influence  of  an  ansesthetic ;  but  if  these  conditions  do 
not  exist,  it  will  be  better  not  to  render  the  patient  insensible,  since 
his  sensations  will  often  prove  a  useful  guide  to  the  surgeon  in  deter- 
mining whether  the  instrument  is  pressing  unduly  upon  the  neck  of 
the  bladder,  or  has  engaged  the  mucous  membrane  in  its  grasp. 

Operation  of  Lithotripsy  by  Oiviale  and  Thompson's  Method. 

The  patient  resting  upon  liis  back,  with  his  hips  slisrhtly  elevated, 
the  lithotriptor,  previously  warmed  and  oiled,  is  introduced  closed,  in  the 
same  manner  as  if  a  sound,  having  the  same  curve  and  length  of  beak, 
was  employed.  It  is  probable  that  the  stone  will  be  touched,  and  its 
situation  recognized  as  the  beak  of  the  instrument  enters,  and  traverses 
the  floor  of  the  bladder ;  ordinarily  it  will  bo  found  lying  some  dis- 
tance removed  from  the  neck,  at  the  base  of  the  trigone.  The 
beak  of  the  lithotriptor  should  then  be  slightly  elevated  and  advanced 
to  near  the  centre  of  the  bladder;   when  the  male  blade  is  slowlv 
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withdrawn  an  inch  or  more,  and  the  instrament  turned  npon  its  axis 
to  the  right  about  45°,  and  closed.  If  in  this  manoeuvre  the  stone  has 
not  been  felt,  tlie  instrument  ie  brought  to  its  original  position,  opened 
and  turned  npon  its  axis  to  the  left    In  caae  the  stone  is  not  jet  dis- 


cotered,  the  operator  will  depress  the  handle  of  his  instniment  bo  as  to 
*lightiy  elevate  the  beak,  and  repeat  the  maiiceuvre  above  described, 
making  the  beak  iiichue   horizontally  to  the   rigtit  and  to  the  left. 


Finally,  -if  necessary,  the  same  manceuvre  will  be  repeated  the  third 
;inie,  only  that  now  the  beak  will  be  turned,  wheu  opened,  directly 
jaekwards  toward  the  posterior  wall  of  tlie  bladder.  The  stone  will 
generally  be  felt  and  seized  by  either  the  first  or  second  position  of  the 
iistniment,  and  it  i^  only  when  the  third  lobe  of  the  prostate  is 
mlarged,  or  we  are  searching  for  small  fragments  after  the  stone  has 
3een  crushed,  that  it  will  be  required  to  place  the  iiiatruinent  in  the 
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thiixl  position.  The  lithoclast  is  only  to  be  employed  when,  in  the  lut 
stages  of  the  operation,  it  is  desired  to  pulverize  completely  all  the 
remaining  fragments. 

This  method,  recommended  by  Civiale  and  adopted  by  Sir  Hem; 
Thompson,  causes  the  least  possible  irritation,  since  the  area  of  operation 
is  at  or  beyond  the  centre  of  the  bladder,  the  coats  of  which  are  not 
necessarily  at  any  moment  brought  into  contact  with  the  instrument; 
and  if  the  shaft  of  the  lithotriptor  is  held  firmly,  and  never  allowed  to 
move  except  upon  its  own  axis,  the  vesical  portion  of  the  nretfan, 
which  is  always  exceedingly  sensitive,  is  never  disturbed. 

When  the  stone  is  large  and  is  lodged  near  the  neck  of  the  bladder, 
as  it  generally  is  in  such  cases,  the  procedure  is  varied  by  arresting 
the  instrument  the  moment  it  has  fairly  entered  the  bladder ;  and  now, 
instead  of  opening  the  forceps  by  withdrawing  the  male  blade,  which 
would  cause  it  to  press  upon  the  neck  of  the  bladder,  this  must  be  done 
by  advancing  the  female  blade. 

Baron  Beurtelenp's  Method.    (Adopted  dbo  by  Mr,  OtUhrie,  Caaar  HawkiM,  and 

others.) 

The  lithotriptor  being  introduced,  the  handle  is  elevated  so  as  to  bring 
the  convex  surface  of  the  beak  in  contact  with  the  posterior  wall  of  the 
bladder ;  the  male  blade  is  then  withdrawn,  while  the  female  blade,  re- 
maining fixed  in  its  position,  is  pressed  gently  against  the  posterior  wall. 
In  this  way  that  portion  of  the  bladder  against  which  the  convex  surface 
of  the  female  blade  rests  is  depressed  below  the  level  of  the  adjacent 
portions,  and  the  stone  falls  into  the  grasp  of  the  open  instrument;  when 
it  is  seized,  elevated  slightly,  and  crushed.  If  it  is  not  thus  made  to 
fall  between  the  blades,  a  slight  concussion  upon  the  sides  or  end  of  the 
instrument  may  accomplish  its  dislodgment  and  prehension.  This 
method  generally  succeeds ;  but  if  it  does  not,  the  beak  of  the  lithotrite 
may  be  turned  to  the  right  or  left ;  or  the  hips  may  be  elevated  so  as 
to  throw  the  stone  toward  the  fundus  of  the  bladder,  and  a  repetition 
of  the  manoeuvre  may  be  more  successful.  Mr.  Guthrie  changed  the 
direction  of  his  instrument  only  when  it  was  closed  ;  a  practice  which 
Civiale  declared  injudicious,  since  the  sliding  of  the  blades  after  the 
stone  was  felt  is  very  apt  to  change  its  position,  and  perhaps  to  remove 
it  altogether  from  the  grasp  of  the  instrument. 

Henrteleup's  method,  above  described,  is  admitted  to  be  botli  simple 
and  efficient.  It  is  liable,  however,  to  the  objection  that,  in  certain  irri 
table  conditions  of  the  bladder,  it  may  cause  considerable  pain*  accom 
panied  with  spasmodic  contraction  in  consequence  of  the  pressure  made 
upon  this  viscus  during  the  introduction  of  the  instrument,  and  until  the 
stone  is  seized. 

The  stone  being  crushed,  if  the  operation  has  occasioned  but  little  or 
no  irritation,  and  the  patient  eives  no  sign  of  weariness,  the  blades 
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may  be  opened  and  the  operation  repeated  upon  the  fragments,  a  second 
or  even  a.  third  time.  The  blades  should  then  be  closed,  the  end  of  the 
inBtniment  slightly  concussed  to  complete  the  disengagement  of  the 
fragments,  and  carefully  withdrawn. 

The  patient  should  now  be  placed  in  bed,  and  allowed  to  take  a  glass 
of  hot  gin  and  water  in  sufficient  quantity  to  encourage  sleep  and  a  gen- 
tle perspiration.  By  this  means  the  irritability  of  the  bladder  will  be 
made  to  subside  more  quietly,  and  the  chili,  which  occasionally  results, 
may  be  obviated.  No  stimulants  should  be  allowed  subsequently ;  the 
diet  should  be  simple,  and  water  alone  may  be  drunk  freely.  In  order 
to  prevent  the  lodgment  and  impaction  of  fragments  in  the  vesical  por- 
tion of  the  urethra,  the  patient  should  evacuate  his  bladder  while  lying 
upon  his  back  in  bed. 


Stlain  of  tbg  Bton*  ttj  Bdutelenc 


The  interval  between  the  first  and  second  operation  vrill  be  more  or 
less  prolonged  according  to  the  condition  of  the  bladder.  In  general  it 
may  be  stated  that  the  operation  is  not  to  be  repeated  while  fragments 
are  passing  daily,  and  perhaps  not  until  two  or  three  days  have  elapsed 
since  they  ceased  to  pass.  If  fragments  do  not  escape  after  one  or  two 
ev'acuatioiis  of  the  bladder  in  the  recumbent  posture,  the  patient  may  be 
permitted  to  urinate  standing,  or  the  bladder  may  be  injected  with  tepid 
water  and  then  emptied  rather  suddenly  while  standing.  If  fragments 
become  engaged  in  the  vesical  or  membranous  portion  of  the  urethra, 
they  should  be  pushed  back  by  a  large  flexible  catheter ;  but  if  they 
are  lodged  iu  front  of  the  membranous  ixirtion  they  may  sometimes  be 
pushed  forwards  by  careful  pressure  with  the  lingers  ;  or  they  may  be 
evacuated  by  checking  the  flow  of  urine  by  pressure  made  bdiind  the 
fragment,  and  then  allowing  it  suddenly  to  flow  again. 

The  Dumber  of  operations  required  is  usually  seven  or  eight ;  but  in 
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Fig.  423. 


some  cases  the  operation  has  to  be  repeated  a  great  number  of  timea 
before  complete  success  is  attained ;  and,  in  exceptional  casea,  when  the 
Btone  is  small  and  friable,  a  single  operation  is  sufficient. 

Dr.  Bigelow's  Method  (Litholapaxy). 

Most  surgeons  have  thought  that  in  the  operation  of  lithotrips? 
instrumentation  ought  not  to  be  continued  beyond  a  period  of  three 
minutes,  lest  it  cause  excessive  irritation,  to  be  followed  probably  hy 
cystitis.  They  have  therefore  made  it  a  rule,  liable  to  few  exceptions,  to 
withdraw  the  instrument  at  the  eud  of  this  period,  even  though  the 
stone  may  not  have  been  crushed  or  even  seized,  deeming  it  more  pru- 
dent to  wait  a  few  days  until  the  irritation  has  ceased  before  repeatiog 
the  operation.  They  have  proposed  therefore  only  to  complete  the 
removal  of  the  stone  through  several  successive  operations. 

Professor  Bigelow,  of 
Boston,  thinks  that  he 
has  demonstrated  that  the 
period  of  instrumentation 
may  be  very  much  extend- 
ed, and  that,  if  necessary  to 
the  completion  of  the  frag- 
mentation and  removal  of 
the  calculus,  it  may  be  safe- 
ly extended  to  one  or  even 
two  hours.  Indeed  he  in- 
sists that  it  is  much  safer  to 
remove  the  calculus  at  one 
long  sitting  than  to  accom- 
plish the  same  purpose  in 
several  short  sittings,  pro- 
vided only  the  proper  in- 
vi  —     ^^^^^VSBB^Bt^^ ^  struments  be  employed. 

I  ^^^^^^imiaii ^^^^"W^iy  To  this  end  he  has  modi- 

I  ^m^^^^^^^^^S^r  ^^^  ^^®  instruments  and 

^  ^^^^HUm^jj^^  ^^^  apparatus   to  be  em- 

ployed both  in  the  crushing 

Bigelow's  Lithotriptor.  i  •      xi  i      #  ii 

and  in  the  removal  of  the 
fragments.  The  ecraseur  or  lithotriptor  is  larger  and  stronger;  and  the 
teeth  are  arranged  in  such  a  manner  as  to  more  effectually  prevent  the 
fragments  from  becoming  entangled  in  the  blades  of  the  instrument. 

Prof.  Bigelow  has  also  modified  and  essentially  improved  the  apparatus 
employed  in  the  immediate  removal  of  the  fragments.  Similar  appara- 
tus had  been  devised  by  Clover,  and  N61aton  had  suggested  the  use  of  a 
metallic  pump  in  place  of  the  rubber  ball  used  by  Clover.  Tillaux, 
Dittel  and  Colin  have  sought  to  accomplish  the  same  end  by  other  forms 
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>t  apparatUB,  but  none  of  them  have  so  effectnally  orercoine  the  most 
<erious  difficulties  as  has  Prof.  Bigelow's  apparatus. 

In  using  tliis  apparatus,  a  large-sized  catheter,  cither  straight  or  slightly 
nirved  at  its  vesical  extremity,  is  introduced  into  the  bladder,  the  rub- 
ber bulb  is  filled  with  warm  water,  and  the  catheter  ia  connected  with 
;he  flexible  tube  which  is  attached  to  the  bulb.  By  pressing  upon  the 
oulb  the  water  ia  driven  into  the  bladder, 
md  on  relaxing  the  pressure  it  is  returned 
to  the  bulb  conveying  the  debris,  which 
drops  into  the  glass  bottle  attached  to 
the  bulb.  Thia  prneess  ia  repeated  until 
the  d6l<ris  is  all  removed  from  the  bladder. 

It  has  not  Iweu  claimed  that  thia  method 
of  rapid  operation,  called  by  its  inventor 
UthoUipnxy,  is  wholly  free  from  danger,  but 
only  that  it  ia  less  diingeroua  than  either 
of  the  methods  of  lithotripsy  hitherto  prac-  O-  i  ' 
tised.  It  ia  easy  to  conceive  that  in  a  cer- 
tain proportion  of  cases,  and  especially 
when  there  ia  much  irritability  of  the  ure- 
thra and  of  the  bladder,  the  introduction 
of  such  large  instruments,  and  the  violent 
and  prolonged  irrigation  of  the  bladder  by 
which  the  sharp  fragmenta  are  projected 
against  its  sensitive  coats,  will  determine 
serious  inflammatory  reaction.  The  ques- 
tion is  whether  the  liability  to  audi  acci- 
dents ia  less  than  when  leaa  violence  is  used, 
and  the  operation  has  to  be  several  times 
repeated,  and  the  fragmenta  are  permitted 
to  escape,  almost  unaided,  through  the 
urethra.      Whatever  conclasions  may  be 

drawn  from  the  theoretical  argument,  in  reference  to  the  method  of  the 
distinguished  Boston  surgeon,  and  notwithstanding  it  has  received  the 
approval  of  some  of  our  best  aurgeons,  and  has  satisfactorily  borne  the  test 
of  considerable  clinical  experience,  it  would  bo  premature  to  declare 
for  it  unequivocally,  at  present,  superiority  over  all  other  methods. 


Dr.  Moore's  Method  I  Scraping). 

Dr.  E.  H,  Moore,  Professor  of  Surgery  in  the  Univeraity  of  Boffalo, 
N.T.,  has  devised  an  iuBtruTneut  for  grinding,  or,  more  properly,  «A(MJin^ 
down  the  stone  in  the  bladder,  which  ia  exceedingly  ingeniona,  an<? 
which  haa  already  been  employed  by  him  successfully.  A  report  of  the 
case,  with  a  full  account  of  the  instrument,  may  bo  found  in  the  Trans- 
actions of  the  American  Medical  AssociatioD  for  1870. 

Dr.  Moore  says  he  has  long  been  convinced  that  lithotrity  (or  litbo- 
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tripsy)  cannot  become  a  successful  rival  of  lithotomy  until  the  process  can 
be  completed  at  one  sitting.    Lithotomy  is  a  violent  procedure,  but  it  has 
its  compensation  in  the  fact  that  by  this  method  the  foreign  body  is  al 
once  and  wholly  removed.   With  Dr.  Moore's  instrument,  however,  it  i 
proposed  to  reduce  and  remove  the  calculus  in  one  operation- 

The  striking  feature  in  Dr.  Moore's  instrument  is  a  steel  net,  which 
is  made  to  open  after  it  has  entered  the  bladder,  and  by  which  the  stone 
IB  seized  and  held  until  it  is  completely  reduced.  "  The  stone,  enclosed 
within  the  net  and  drawn  to  the  end  of  the  instrument,  is  rubbed  down 
by  a  series  of  scrapers,  which  cut  its  proximate  face.  The  scrapeis  are 
not  to  be  confounded  with  drills,  after  Civiale's  first  manner,  which 
penetrated  the  stone,  so  that  its  honey-comb  condition  would  cause  it  to 
break ;  they  remove  the  surface,  and  are  intended  to  cut  the  whole  &ce 
of  the  calculus,  and  not  to  go  through  it  There  is  no  difficulty  in  doing 
this  with  the  chisel-shaped  points,  or  their  surfaces,  and  that  too  with 
rapidity,  while  the  bladder  is  perfectly  protected  by  the  steel  net" 

Another  instrument  has  also  been  constructed  by  Dr.  Moore,  **  a  steel 
catheter,  strong  enough  for  a  crushing  lithotrite,  provided  at  the  neck 
with  a  small  Jacobsen's  loop,  which  develops  a  large  catheter  eye."  The 
mstrument  first  described,  having  been  dosed  and  withdrawn,  thia 
second  instrument  is  introduced,  ''  and  those  fragments  which  cannot 
pass  are  at  once  crushed,  and  the  stream  is  very  likely  to  wash  them 
nnder  the  loop.    Provision  is  also  made  for  a  double  stream." 

I  am  not  informed  that  any  other  successful  cases  have  been  reported, 
either  in  Prof.  Moore's  experience  or  in  the  experience  of  other  surgeons, 
and  it  is  believed  that  the  method  has  been  for  the  present  practically 
laid  aside. 

Dolbeau's  Method  (Called  by  him  "  Perineal  Lithotrity.") 

Dolbeau's  method  I  speak  of  in  this  connection  only  to  say  that,  like 
Bigelow  and  Moore,  he  has  sought  to  remove  the  stone  in  a  single  sitting, 
by  a  combination  of  lithotomy-  and  lithotripsy.  He  cuts  through  the 
perineum  into  the  membranous  portion  of  the  urethra,  dilates  the  pro- 
static portion  of  the  canal,  with  a  powerful  6craseur  breaks  the  stone 
and  then  washes  out  the  fragments.  The  operation  has  very  little  to 
recommend  it,  and  has  not  been  generally  adopted. 

Lithotomy.    Syn^  Lithotomia,  R.  O. 

The  operation  of  cutting  for  stone  in  the  bladder  is  mentioned  by 
Hippocrates  as  having  been  practised  by  certain  itinerants  in  his  lay ; 
but  with  so  little  success  that  he  required  his  pupils  to  take  ar  oath 
never  to  cut  for  stone  in  the  bladder.  Celsus  first  described  and  recom- 
mended the  operation  ;  declaring,  however,  that  it  was  only  applicable 
to  persons  under  fifteen  years  of  age.  At  a  later  day  Mariano  Santo 
performed  lithotomy  at  all  periods  of  life ;  and  his  name  is  perpetuated 
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in  the  "  Marian "  operation,  which  ia  eBsentially  the  eame  ae  the 
*•  median,"  lately  revived  by  Allerton  and  others.  Since  tliiB  time  litho- 
t<imy  has  been  practised  in  a  great  variety  of  ways,  both  upon  the  male 
and  female.  Li  the  case  of  the  male,  to  whom  for  the  present  onr 
remarks  are  confined,  the  operatioiiB  may  be  classified  as  infi-a-pnbic,  or 
perineal,  reeto-perineal,  and  supra-pubic.  The  methods  of  operating  by 
the  perineum  are  especially  nnmerons ;  but  inasmuch  as  a  large  pro- 
portion of  tliese  latter  have  long  passed  into  disuse  on  account  of  the 
dangers  or  difficulties  which  attend  them,  only  a  few  will  need  to  be 
described. 

ObUqna  Ziatont  Opnratloii.  Stil  .  Latwal ;  Ab  altaratro  latere,  R.  O. )  Laterallsed. 
Oheieldaii'a  Opentlon. 

This  operation  was  not  invented  by  Cheselden,  but  having  been  par- 
ticulai'ly  described  and  very  successfully  practised  by  tliis  great  English 
surgeon  and  anatomist,  it  has,  very  properly,  borne  his  name.  As  it 
was  one  of  the  earliest  operations  practised  by  surgeons,  so  also  it  has 
for  the  longest  period  retained  its  reputation.  In  every  successive  gener- 
ation surgeons  h&ve  invented  now,  or  have  re\ived,  with  certain  modifi- 
catiuTis,  old  incisions,  and  secured  for  their  novelties  attention  with  tem- 
pi <rary  fame ;  but  as  often  public  sentiment,  in  the  end,  has  reaffirmed  its 
geneial preference  for  tlie  operation  of  Clieselden. 

Preparation  fbr  the  Operation. — No  doubt  much  of  the  success  of 
certain  operators  has  depended  upon  a  careful  attention  to  the  genera) 
condition  of  the  patient,  and  of  the  bladder  especially,  before  undertak- 
ing tlie  operation  ;  although  tliese  considerations,  it  must  be  admitted, 
are  of  somewhat  less  importance  in  relation  to  lithotomy  than  when  it 
is  pi-ojHteed  to  make  the  ope- 
^-  <^'  ration  of  lithotripsy.     It  may 

not  be  possible  always  to  re- 
establish, in  all  tlie  organs  of 
the  body,  the  perfect  perform- 
ance of  their  respective  func- 
tions, especially  while  the  cal- 
culus remains  in  tlie  bladder; 
but  as  far  as  practicable  this 
should  be  done  by  such  meas- 
nrcs  m  the  judgment  of  the 
surgeon  may  suggest. 

The    position,    size,    and 
chemical    character    of    the 
stone  should  be  learned  by 
exploration,  and  by  chemical 
analysis  of  the  nrinary  sedi- 
ments ;  on  the  morning  preceding  tlie  operation,  the  bowels  sliould  be 
emptied  by  a  gentle  cathartic  ;  three  or  four  hours  before  operating^ 
54 
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the  rectum  should  be  washed  out  by  an  enema  of  tepid  water,  and 
farther  alvine  movements  prevented  by  the  exhibition  of  from  ODe- 
quarter  to  one-lialf  a  grain  of  opium  by  the  stomach.  Smaller  doses, 
it  is  unnecessary  to  say,  would  be  required  for  children  and  infants. 
The  patient  should  be  directed  to  retain  his  urine  from  the  time  the 
rectum  is  emptied  by  the  enema ;  and  if  it  is  found  that  he  has  been 
unable  to  do  so,  six  or  eight  ounces  of  tepid  water  should  be  injected 
before  the  operation  is  commenced.  He  must  then  be  placed  upon  a 
suitable  operating  table,  or  upon  an  ordinary,  firm  kitchen  table,  pro- 
perly prepared  with  folded  blankets  and  pillows.  When  anaesthetics 
are  not  employed,  the  hands  must  be  made  fast  to  the  feet  by  ordinary 
cotton  or  flannel  rollei's,  in  the  manner  represented 
in  the  preceding  wood-cut;  but  when  anaesthetics 
are  used  it  is  unnecessary  to  '^  tie  "  the  patient.  The 
following  assistants  are  required,  one  to  stand  upon 
the  right  side  of  the  patient,  facing  the  operator,  with 
his  left  elbow  thrown  over  the  patient's  right  knee, 
and  thus  supjx)rting  the  knee  against  his  side,  while 
his  right  hand  grasps  and  steadies  the  right  foot ;  a 
second  upon  tlie  left  side  of  the  patient,  facing  in 
the  same  direction  as  the  first,  and  supporting  the 
left  knee  and  fo<it  in  a  similar  manner ;  a  third 
standing  behind  the  first  assistant,  on  the  right  side 
of  the  patient,  holding  the  scrotum  with  his  left  hand, 
and  the  staff  with  his  right ;  a  fourth  in  charge  of 
the  sponges  and  ligatures,  and,  when  anaesthetics  are 
used,  a  fifth  to  administer  this  agent.  The  instru- 
ments in  this  operation,  as  in  most  other  capital  op- 
erations, ought  never  to  be  intrusted  to  an  assistant, 
but  they  should  be  brought  within  eavSy  reach  and 
observation  of  the  surgeon,  on  his  right  hand  side. 

The  instruments  recjuired  will  depend  in  some 
measure   upon  the  choice   of  the   oi)erator.     Those 
which  may  be  regarded  as  essential,  and  in  general  to  be 
preferred,  are  : — Fii-st,  a  full-sized  staff,  with  a  deep 
and    broad   gr(K)ve ;    the   gr(X)ve   being  c(^nstructed 
upon  its  convex  surface,  commencing  at  about  the 
middle  of  the  shaft,  and  terminating  in  a  complete 
cul-de-sac  nearly  half  an   inch  from  the  distal  ex- 
tremity.    Mr.  Fergusson  and  some  othei-s  prefer  that 
the  groove  shall  be  upon  the  left  side  of  the  instru- 
ment.    Gross   places   it  a  little    on   the   left   side. 
Mr.   Key  used  a  straight,  and    Mr.    Buchanan,  of 
GhisiTOw,  recommends  a  rectano-ular  staff,  and  this  latter  has  been  mod- 
ilied  by  Ilutchison  and   Corbett.      Dr.  Mason,  of   Brooklyn,  has  con- 
trived   a  very  ingenious  instrument,    which   is  at  the  same   time    a 
fi(»und,   a  catheter,   and   a  staff.     Second,    an   ordinary  sharj)-pointed 
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bistoury.  Third,  a  probe-pointed  bistoury,  called  a  "  lithotomy  knife," 
or  "beaked  knife;"  and  according  to  my  experience  there  la  no  bet- 
ter lithotomy  knife  than  that  employed  by  Mr.  Key.  Sir  Henry 
Thompson  uses  a  very  similar  instrument.  I  liave,  however,  several 
times  used  the  same  knife  with  which  I  have  made  the  tirst  incisions ; 
and  Mr.  Bnxlie,  also,  did  not  regard  the  pnibe-point  as  essential,  bnt 
an  instrument  witli  a  sharp,  cutting  extremity  might  not  be  safe  in  the 
hands  of  an  inexi>erieiiced  or  unsteady  operator.  Fourth,  lithotomy 
forceps,  and  scoops,  and  of  these  a  eoiisiderable  variety  are  needed, 
namely,  straight  and  curved,  email  and  large,  with  forceps,  also,  for 
onishing  tlie  stone. 

The  old  cutting  gorget  is  still  in  use  by  some  surgeons,  bnt  its  origi- 
nal fonn  is  considerably  modified.     Physick's  gorget,  formerly  much 
used  by  American  surgeons,  is  composed  <^>f  a  sliaft,  Itandlc,  and  two  or 
mfire  movable  blades,  for  adaptation  to  childitn 
or  adults,  and  cuts  only  by  its  anterior  oblique  "^  **•■ 

edge,  as  it  is  tlirnst  forwards  into  the  bladder. 
"We  have  used  tliis  instnnnent,  and  can  speak 
of  the  facility  and  safety  with  which  it  may  be 
employed,  when  care  is  taken-  to  keep  the  beak 
of  the  instrument  in  the  groove  of  the  staff,  and 
when,  by  depressing  well  the  liandle  of  the  in- 
strument as  it  enters,  the  danger  of  slipping 
between  the  bladder  and  rectum  is  avoided.  A 
single  lithotume  cadie  has  also  been  sometimeB 

Fitr.  or.  Fig. 


need,  which,  like  Dupuytren's  double  lithotome  cach^,  cuts  only  while 
the  instrument  is  being  withdrawn  from  the  bladder. 
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In  addition,  the  surgeon  should  be  eupplied  with  Phyeick's  arteiy  for- 
ceps ;  a  lapf^e  syringe ;  a  silver  caaula,  or  an  ordinary  female  sil\tr 
catheter  co\ered,  except  at  its  two  extremities,  with  a  muslin  shi* or 
sac,  closed  upon  the  catheter  just  above  its  eye,  and  open  at  the  top. 
This  latter  is  an  ingeuioua  plan,  devised,  we  believe,  by  Diipuytren,  for 
arresting  hjemorrbage  in  deep«eated  vessels,  when  they  cannot  be  se- 
cured by  the  ligature.  The  instrument,  thus  enclosed,  being  thrnM 
through  the  woimd  into  the  bladder,  tlie  open  extremity  of  the  sac  is 
filled  vfith  lint,  which,  being  carried  well  up  by  the  probe,  compi«8ee« 
the  bleeding  vessels,  wliile  it  does  not  interfere  with  the  free  escape  of 
the  urine  through  the  catheter. 

Operation. — The  jiatient,  placed  upon  his  back,  in  the  position  alreadv 
described,  and  with  hia  buttocks  resting  well  over  tlie  end  of  the  table, 
the  operator  introduces  the  staff  into  the  bladder,  and  feels  for  the 
stone ;  then,  committing  the  staff  to  an  experienced  assist- 
ant, he  directs  him  to  hold  it  with  his  right  hand  perpen- 
dicular to  the  body,  so  aa  to  make  sure  tliat  its  beak  is 
kept  well  in  the  bladder,  white  at  the  same  time  the  con- 
vexity of  the  cnrved  portion  is  inclined  a  little  to  the  left, 
and  pressed  slightly  toward  the  perineum  in  that  direction. 
With  his  left  hand  the  assistant  will  now  draw  up  the 
scrotum  and  expose  the  perineum  to  the  operator. 

All  tlie  other  assistants  being  in  tlieir  assigned  positions, 
the  operator,  seated  upon  a  low  stool,  commences  the  in- 
cisions with  the  common  bistoury,  in  the  median  line,  or  a 
little  to  the  left  of  the  median  line,  and,  in  the  case  of  an 
adult,  about  one  inch  and  a  half  in  front  of  tlie  anus, 
and,  carrying  the  knife  obliquely  downwards  and  out- 
wards, he  terminates  this  first  incision  opposite  the  jx>ste- 
rior  inai^in  of  the  aims,  and  nearly  midway  between  the 
anus  and  the  tuberosity  of  the  ischiuni,  but  rather  nearer 
to  the  latter  than  ht  the  former.  If  the  patient  is  fat,  and 
the  perineum  is  supposed  t*>  be  deep,  the  lengtli  of  tlie 
incision  jxisterioi-ly  may  be  increased  by  half  an  inch  or  an 
inch.  Tims  far  the  skin,  cellulo-adiix>se  tissue,  and  the 
superficial  fascia  have  alone  been  divided. 

Tlie  sewind  incision  commencea  half  an  inch  lower  than 
thefiret,  and  the  knife  is  at  first  pressed  rather  to  the  left  of 
the  lK)ttoni  of  the  wound,  to  a\'oid  the  bulb  of  tlie  urethra 
and  its  artery.    As  it  descends  it  is  carried  more  deeply, 
and  the  incision  is  finallv  tcnninated  below,  at  a  point  a 
little  short,  of  the  firet  incision.     The  ujierator  has  now  di-      '"^°"^  ""■ 
vided  the  deep  layer  of  the  superficial  fas<;ia,  the  transverse 
IJcrineal  muscle  and  its  accompanying  artery,  with  a  mass  of  cellulo 
adipose  tissue,  and  has  approached  the  membranous  portion  of  the  ure- 
thra in  front  of  the  prostate  gland.     During  ibis  pai-t  of  the  operation 
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the  surgeon  will  guide  his  knife  more  accurately,  and  escape  the  acci- 
dent of  wounding  the  rectum,  if  he  places  the  forefinger  of  his  left  hand 
in  the  rectum,  find  opens  the  lips  of  the  wound  gently  by  the  thumb  of 
the  same  hand ;  but  he  must  be  careful  not  to  disturb  too  much  the. 
natural  position  of  the  parts  by  manipulations  of  this  kind. 

Third  incision.  The  forefinger  of  the  left  hand,  being  withdrawn 
from  the  rectum,  is  introduced  into  the  wound  and  carried  upwards 
and  backwards  toward  the  convex  portion  of  the  staff ;  and  when  the 
nail  of  the  finger  has  lodged  in  the  groove,  the  knife  is  inserted,  and, 
guided  by  the  finger-nail,  penetrates  the  membranous  portion  of  the 
urethra,  making  an  incision  of  about  half  an  inch  toward  the  prostate. 
That  the  knife  has  entered  the  urethra  will  be  indicated  by  the  escape  of 
urine. 

The  fourth  incision  is  made  with  the  lithotomy  knife,  the  beak  of 
which  is  lodged  in  the  groove  of  the  staff  through  the  opening  made  by 
the  bistoury.  The  assistant  now  relinquishes  the  staff  to  the  operator, 
who,  seizing  it  firmly  with  his  left  hand,  moves  the  lithotomy  kni  fe 
backwards  and  forwards  to  make  certain  that  it  still  rests  in  the  groove, 
and  then  slowly  and  steadily  carries  it  forwards  into  the  bladder,  with 
the  edge  inclined  obliquely  to  the  left  side,  depressing  the  handle  as 
the  point  advances,  and  at  the  same  time  depressing  slightly  tlie  han- 
dle of  the  staff  in  order  that  its  beak  may  be  kept  well  in  the  bladder. 
It  is  intended  to  divide  the  prostate  to  the  extent  of  from  two  to  six 
lines,  according  to  the  size  of  the  stone,  and  in  that  direction — obliquely 
downwards  and  outwards — in  which  the  external  incision  has  been 
made.  If  by  this  moderate  incision  of  the  prostate  the  opening  is  found 
to  be  not  sufficiently  large,  it  will  be  better  to  enlarge  the  opening  with 
the  finger,  or  with  a  blunt  gorget,  or  even  by  incision  of  the  prostate 
upon  the  opposite  side,  rather  than  incur  the  risk  of  urinary  infiltrations, 
which  are  almost  inevitable  when  the  prostate  is  completely  divided,  and 
the  pelvic  fascia  is  cut.  Withdrawing  the  knife,  taking  care  at  the  same 
time  not  to  enlarge  the  opening  in  the  prostate  as  the  knife  recedes,  the 
staff"  is  retained  in  the  bladder  by  the  assistant  until  the  forefinger  of 
the  left  hand  of  the  operator  is  introduced  and  the  stone  is  felt,  or  until 
it  is  ascertained  that  it  is  beyond  the  reach  of  the  finger.  If  the  stone 
can  be  felt,  its  position  and  size  may  be  determined  and  some  judgment 
may  be  formed  of  the  i^racticability  of  removing  it  by  the  present  open- 
ing. This  examination  may  also  decide  the  choice  of  forceps ;  but  in 
general  those  which  are  long  and  slender,  having  a  slight  lateral  curve, 
will  be  preferred. 

The  staff  is  then  withdrawn  and  the  forceps  introduced  beside  the 
finger,  taking  great  care  not  to  press  the  forceps  against  tlie  outside 
of  the  bladder  or  between  the  bladder  and  rectum.  In  children  the 
stone  can  sometimes  be  reached  by  the  finger  and  thrust  between  the 
blades  of  the  forceps;  but  tills  is  not  generally  the  case;  and  it  is  pre- 
cisely in  tliese  examples  that  we  are  likely  to  experience  the  greatest 


854 


LITHOTOMY    BY    OBLIQUE   INCl 


'I 


difficulty  in  seizing  the  stone — for  the  reason  th 
the  stone  is  apt  to  be  small  and  the  bladder  not  £ 
the  stone  lies  usually  remote  from  the  ueck  of 
fundus,  or  it  is  easily  displaced  in  that  dii-ection. 
often,  also,  in  older  pei-soiis  when  the  bladder  is  i 
and  in  such  cases  we  are  most  aided  by  pressing 
the  pubes,  or  by  elevating  the  shoulders  well, 
almost  into  the  sitting  posture,  when  tlie  calcului 
fall  toward  the  neck.  We  may  also,  in  some  < 
cuius  and  bring  it  within  the  reach  of  the  foi 
finger  intrtvdueed  into  the  rectum. 

We  wish  it  to  be  understood  that  no  part  of  the 
exacts  more  skill,  delicacy,  and  patience  than  tht 
and  it  has  happened  more  than  once  that  the  mt 
surgeon  has  failed  to  find  a  st^me  which  the  st 
shown  to  be  present  and  lying  loose  in  the  cavi 
bladder.  The  forceps  muKt  be  introduced  closed 
moment  the  stone  is  touched  they  should  be  ope 
fully  so  as  not  to  displace  it,  and  the  blades  dep 
either  side  until  it  is  within  their  grasp  ;  or,  if 
codure  fails,  the  open  blades  may  be  pressed  ag 
posterior  wall  of  the  bladder  so  as  to  cause  a  depi 
pocket  into  which  the  stone  may  fall. 

When  the  calculus  iS  seized  it  must  be  held  rath 
lest  it  should  be  bi-oken  ;  tiie  occurrence  of  which 
sometimes  causes  serious  complications,  on  accou 
difficulty  of  scizhig  suiall  fragments,  or  the  imj 
of  deciding  when  they  are  thoi-oughlv  remove 
are  apt  to  becoiuu  lodged  in  the  folds  of  the  blai 
the  attempt  to  reimive  them,  whether  by  the  fi 
syringe,  jirolongs  the  oi>eniti(iu  and  w^casional 
considerable  irritation.  Forcejis  have  been  co 
witli  open  fcnesti-aj  and  lined  with  flannel  or 
diminish  the  danger  of  fracture,  t<J  prevent  fhest 
sli|iping,  and  to  lessen  the  diameter  of  the  in 
when  the  stone  is  grasped. 

No  attention  need  be  paid  to  the  manner  in  wh 
so  far  as  its  diameter's  are  concerned,  pi-ovided  tlit 
large  for  its  esisy  removal ;  but  if,  by  the  wide  se\ 
of  the  instrument,  a  presumption  arises  that  it  is 
out  without  the  employment  of  improper  force, 
deposited  again  upon  the  flixjr  of  the  blade 
made  to  seize  it  in  such  a  maimer  that  its  lony 
with  the  sliaft  of  the  instrument.  This  change 
times  be  accomplished  with  the  index  linger,  w 
neuni,  the  stone  Is  brought  to  the  neck  of  the 
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ithdrawing  the  instnunent,  some  obstruction  is  experienced  at  the  neck 
:  the  bladder,  ite  eei-ape  will  be  facilitated  by  a  slight  oscillatory  move- 
p^,  „  ment,  or  by  depressing  the  liandle  of 

the  forceps.  In  the  case  of  a  child, 
when  the  stone  is  small  and  movable, 
the  acoop  will  sometimes  be  found  the 
most  convenient  instnnneut  for  extrac- 
*""  tion. 

The  stone  being  extracted  is  to  be 
once  examined  to  ascertain  whether  it  is  broken  and  an;  fragments 
main ;  and  to  determine  by  the  absence  or  presence  of  facets  whetlier 
her  calculi  are  present.  If  fragments  are  supposed  to  have  been  left, 
ej  are  to  be  washed  tmt  by  tepid  water  injected  through  the  wound, 
by  the  use  of  the  scoop.  When  no  complications  exist,  and  when 
I  accidents  have  happened,  the  operation  is  now  completed,  and  the 
ttient  is  only  to  be  laid  in  bed,  resting  upon  his  back,  with  the  knees 
ghtly  elevated  by  pillows  and  separated  moderately.  It  is  scarcely 
nessar}'  to  remind  the  operator  that  arrangements  must  be  made 
protect  the  bed  from  the  urine  which  will,  for  a  few  days  at  least, 
cape  by  the  wound. 

Until  quite  recently  most  operators  have  thought  it  necessary  to 
troduce  into  the  bladder,  through  the  wound,  a  full-sized  gum-elastic 
be,  in  order  to  lessen  the  danger  of  urinary  inliltration.  For  some 
ars  we  have  omitted  to  do  so,  and  we  have  seen  no  reason  to  regret 
e  omission ;  we  think,  also,  tliat  ftiost  American  surgeons  adopt  the 
me  practice.  The  objection  to  the  introduction  of  a  tube  in  these 
ses  is  the  same  which  has  already  been  stated  in  the  treatment  of 
mshot  wounds  of  the  bladder ;  it  causes  some  irritation,  and  experience 
ems  to  have  shown  tliat  it  is  unnecessary. 


When  the  calculus  is  encysted  its  extraction  ought  not  to  he  at- 
iiijitcd,  unless  it  be  by  the  high  operation  ;  but  this  fact  may  not  bo 


850 


HiEMOKRUAGE   AFTER    LITHOTOMY. 


V\g.  488. 


known  until  tlio  bladder  i»  oikjticmI  ;  and  in  case  tlie  operation  has  l)een 
attempted  below  the  pubes,  a  eareful  exploration  fihould  l>e  made  with 
the  linger  or  an  exploring  instrument,  to  determine  the  size  of  tlic 
opening  in  the  eyst,  and  the  feabibility  of  the  removal  of  the  ^Uma 
through  the  perineal  ineision ;  and  by  tlui  knowledge  thus  obtained 
the  Bubsefpient  conduct  of  the  8urge(»n  must  be  governed. 

If  the  Btone  is  found  to  be  very  large,  exceeding,  for  example,  one 
inch  and  a  half  in  itn  shortest  diameter,  and  cannot  be  removed  by  tlie 
incision  already  nuide,  either  one  of  the  following 
alternatives  may  be  considered  :  the  ealcuhm  may 
be  broken  ])y  the  stone-crusher,  and  thus  reduced 
into  fragments  sufficiently  small  to  admit  of  ex- 
traction ;  tluj  probe-pointed  lithotomy  knife  may 
be  intnnluced  into  the  bladder  and  the  prostate 
incised  obliqucily  downwards  and  outwards  U]M)n 
the  right  side,  in  the  same  manner  that  it  has  al- 
ready been  divided  on  the  left ;  the  rectr>- vesical 
operation  nuiy  be  made,  or  in  the  female,  the 
recto- vaginal ;  or,  liiuilly,  the  high  operation  may  be 
preferred.  All  these  altermitives  have  been  prac- 
tised with  su(?('.ess ;  and  it  will  be  niost  safe  to 
leave  th(^  choice  to  \hr  operator. 

HsDinorrhage.— In  the  large  propoition  of  eascfl 
no  vessels  are  cut  in  this  operation  which  require 
tlui  ligature;  but,  if  the  artery  of  the  bulb  is  di- 
vided before  its  iinal  distribution,  or  the  Internal 
j)udic  is  cut — as  has  hai)i)ened  a  few  times — a 
very  troublesome  hiemorrhage  is  inevitable. 
Occasionally,  also,  otluM*  vessels,  such  as  the  infe- 
rior ha*morrhoi(lal,  the*,  transverse  perineal,  or  a 
venous  ph'xus  lying  about  the  prostate,  in  old  people  especially,  are 
the  sources  of  tli(^  i^lccding  and  denmnd  interference.  In  the  <*4ise  of 
supcrlicial  vessels  then*  is  usually  no  difficulty  in  applying  the  ligatun»; 
but  when  the;  source  of  th(j  huuuorrhage  is  in  the  deeper  j>ortions  of  the 
wound,  a  ligature  can  sehlom  be  ap]>lied.  Physiek's  artery  forccji*,  <»r 
some  other  instnnnent  constructed  to  hold  a  needle  armed  with  a  stout 
li;rature,  is  sometimes  useful  in  these  emergencies;  but  since  it  is  al- 
most imi)ossible  to  determine*  th(^  precise  source  of  a  deep  luemorrha^e, 
tliey  cannot  often  be  (»m]>loy(^d  su(!cessfidly.  There  are  two  expe- 
dients which  givc^  the  best  pniniist;  under  these  circumstances,  namely, 
iontinuous  pic^sun?  with  the  ffnger,  nuide  by  a  relay  of  assistants;  or 
tlie  ejumlji  enclosed  with  a  sact  in  the  manner  which  lias  alreadv  l»een 
<lcscril)ed.  This  latter  being  intriKluced  well  into  the  bladder  thn»u^b 
the  Wound,  tlu^  operator  proceeds  U*  stuffs  the  sac,  outside  of  the  caniila, 
with  lint,  eitlu^r  dry,  or  moistened  with  thy  persulphato  of  iron,  until 
the  conqu-ession  is  deenuid  to  be  suflicient. 


Btooe-CrtMher. 
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If  this  proves  snccessfal,  a  portion  of  the  lint  may  be  removed  ai 
early  as  the  second  day,  so  as  to  diminish  the  pressure,  but  the  canula 
should  not  be  disturbed  until  the  seventl^  or  tenth  day,  when  it  will  be 
found  loosened  by  the  suppuration. 

Bffedian  Op«ratloii.    SyiL,  A  MedlA  Parte,  R.  O.  |  Marian  Operation. 

This  process — ^the  essential  peculiarities  of  which  consist  in  making 
the  primary  incision  vertical,  or  in  the  line  of  the  raphe,  in  front  of 
the  anus,  and  dividing  longitudinally  only  the  membranous  portion  of 
the  urethra — was  probably  in  use  as  early  as  the  14th  or  15th  cen- 
tury, but  Mariano  Santo  first  published  an  account  of  it  about  the 
year  1535.  Since  then  the  operation  has  undergone  many  modifications, 
the  last  of  which  was  in  the  hands  of  Mr.  G.  AUarton,  of  England, 
in  1854. 

Mr.  Allarton's  operation  is  as  follows : — The  patient  being  prepared 
and  placed  as  for  the  lateral  incision — with  an  ordinary  grooved  staff 
introduced  into  the  bladder,  and  intrusted  to  an  assistant — the  index 
finger  of  the  left  hand  of  the  operator  is  introduced  into  the  rectiun, 
and  its  extremity  made  to  rest  upon  the  apex  of  the  prostate  for  the 
purpose  of  guiding  the  knife  to  the  membranous  portion  of  the 
urethra  and  protecting  the  rectum.  A  straight -backed,  sharp-pointed 
bistoury,  held  in  the  right  hand,  with  its  cutting  edge  directed  upwards, 
is  then  entered  half  an  inch  in  front  of  the  anus,  and  thrust  forwards 
in  the  direction  of  the  point  of  the  finger  resting  upon  the  apex  of  the 
prostate,  so  as  to  enter  the  groove  of  the  staff  through  the  membra- 
nons  portion  of  the  urethra  directly  in  front  of  the  prostate.  When,  by 
the  escape  of  urine,  the  urethra  is  ascertained  to  be  opened,  the  knife  is 
withdrawn  slowly,  pressing  its  edge  at  first  and  for  a  short  distance 
against  the  groove  of  the  staff,  so  as  to  enlarge  the  urethral  incision  ; 
and  again  as  the  knife  approaches  the  surface  it  is  carried  upwards  a 
short  distance  along  the  raphe,  so  as  to  enlarge  in  this  direction 
the  tegumentary  incision.  A  long  probe  is  then  introduced  into  the 
bladder,  guided  by  the  staff,  and  the  stafi^  withdrawn.  The  index 
finger  of  the  left  hand,  well  oiled  and  guided  by  the  probe,  is  next 
gradually  pressed  through  the  wound  and  prostatic  portion  of  the 
bladder,  and  the  probe  being  withdrawn,  the  finger  remains  as  a  guide 
for  the  forceps.  The  remaining  steps  of  the  operation  and  the  subsequent 
management  of  the  patient  are  the  same  as  in  the  Cheselden  operation. 
Mr.  Erichsen  prefers,  for  the  performance  of  Allarton's  operation, 
Buchanan's  rectangular  staff. 

The  advantages  which  may  properly  be  claimed  for  the  median  over 
the  oblique  incisions  are,  that  no  vessels  of  sufticient  size  to  cause 
a  dangerous  or  even  troublesome  hemorrhage  are  liable  to  be  wounded 
the  pelvic  fascia  is  not  exposed  to  incision,  and  deep  urinary  intiltra- 
tions  are  therefore  less  liable   to  occur :    and   occ^asionallv  there   ip 
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presented  the  further  advantage,  that  the  patient  retains  control  of  his 
bladder  from  the  time  of  the  operation  until  the  cure  is  eflFected. 

Its  disadvantages  are,  the  impossibility  of  removing  so  large  a 
stone  as  by  the  oblique  incision ;  the  somewhat  increased  danger 
of  wounding  the  rectum,  and  of  causing  contusion  and  laceration  of  the 
prostatic  portion  of  the  urethm  during  the  extraction,  or  in  introducing 
the  finger  for  the  purpose  of  accomplishing  the  dilatation.     Dr.  Markoe, 

Fig.  487. 


Markoe's  Staff  with  Broad  Groove. 


one  of  the  surgeons  to  Bellevue  Hospital,  and  Dr.  Little,  of  St  Luke's 
Hospital,  have  both  expressed  a  preference  for  the  median  operation, 
after  considerable  experience  ;  the  former  gentleman  having  made  13 
operations  with  no  deaths,   and  the  latter   12  operations   with  two 
deaths.*      It  is  to  be   remembered,  however,  that  of   Dr.   Markoe's 
patients,  10  were  under  thirteen  years,  and  none  of  them  over  thirty ; 
and  that  of  Dr.  Little's,  all  the  successful  cases  were  under  10  years, 
while  the  two  remaining  patients — aged  respectively  67  and  56  years- 
died.      Dr.   Little   has  gathered   from   American   surgeons   96  cases 
of  median  operation,  witli  only  3  deatlis.      We  need  not  say  that  statis- 
tics of  this  kind,  gatliered  from  vanoiis  .•sources,  possess  very  little  value 
as  a  means  of  determining  the  mortality  of  any  operation.      My  own 
judgment  of  the  operation  is,  that  it  is  unsuited  to  the  extraction  of 
large  stones,  and  tliat  its  proper  application  is  limited  to  the  removal  of 
small  stones  in  children. 

Fig.  488. 


Little's  Staff  for  AllArton's  Operation. 


Dr.  Markoe  uses  a  very  wide  and  shallow  staflf  in  order  to  present  a 
larger  surface  for  the  point  of  the  knife ;  his  staff  differing  in  no 
essential  respect  from  that  which  I  have  used  for  many  years  in  the 
oblique  lateral  incision,  and  for  which  I  have  already  expressed  my 


*  Markoe,  New  York  Med.  Jour.^  April,  1867.     Little,  Trans.  Amer.  Med.  As90C^  1870. 
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by  the  French,  It  is  adapted  to  the  removal  c 
but  the  tegumentary  iiicisioiiB  are  necessarily 
incisiuiis  made  in  Cheselden's  operation,  and  ( 
the  same  freedom  of  iiianiptilatioii. 

Bilateral  Operattoo.     Syn,,  Ab  Utroqus  '. 

Many  interpreters  of  the  writings  of  Celsni 
scribed  this  opemtioii  as  acresceutic  incision  in 
tliat  to  liiin  alone  is  diiu  the  credit  of  bilateral  e 
much  later  day,  pi-actised  the  operatiou.  Bocla 
veree  crescentic  incision,  employini;  a  double-ed 
of  a  sage  leaf,  to  divide  the  prostate.  Modern  an 
the  Frencli,  Iiave,  liowever  generally  practise 
aecoidinj^  to  the  method  recommended  by  Dup; 

Dupuytren's  Method.- — A  crescentic  incisio: 
in  fraiit  of  the  anus,  the  two  extremities  of  wl 
side,  midway  between  the  anal  aperture  and 
ischinni,  or  a  little  nearer  to  the  ischium  than  t 
branous  poi-tion  of  the  urethra  being  reached  ai 
lithotome  caelid  is  introduced  closed  into  the  ] 
its  concavity  directed  upwards;  when  it  li 
bladder  the  instrument  is  turned  upon  itself,  f 
upwards,  and  the  blades  are  expanded  by  the  g 
upon  tlie  lever ;  with  the  left  hand  the  shaf 
siiritaiued,  and  pressed  wnnewliat  firmly  against 
])reveiit  any  lateral  displacement,  and  the  litlion 
drawn.  During  this  retrograde  movement  the  ha 
lowered  between  the  thiglis.  By  this  metlnKl  the  \ 


obliquely  downwards  uiul  outwards  on  both  sid 
may  be  reejuireil,  or  which  may  be  deemed  projw 
blades,  and  cunsequeiitly  tlio  size  of  the  prostat 
latcd  by  a  movable  stup.  If  the  o|)eratioii  is  p. 
arti-ry  of  tliu  bnlb,  wiili  the  transverse  and  s 
avoided,  and  a  larger  o^K^ning  is  made  iu  th 
tile    urethra  than  by  any  other  metluHl, 

I  have  never  jiractised  Dupuytren's  opei 
subject;  but  frequent  oxperimonts  ujHm  the 
fitrated  one  defect,  to  which,  so  far  as    I  am    i. 
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lot  hitherto  been  called.     The  blades  are  long  and  Blender,  and  yield 

readily  under  pressure;  consequently,  if  there  is  the 
Fig.  441.  gmallest  difference  in  the  sharpness  of  the  two  blades, 
or  in  the  resistance  offered  by  the  two  sides  of  the  gland, 
the  incisions  will  have  unequal  depth.  It  will  frequently 
hai>pen  in  the  cadaver  that  one  lobe  is  nearly  severed 
while  the  opposite  is  only  notched.  That  the  same  is 
liable  to  occur  in  the  living  subject,  when  sometimes  one 
lobe  is  indurated  while  the  opix>site  may  be  in  a  nonnal 
condition,  has  seemed  to  us  a  proper  and  inevitable  con- 
clusion. Nevertheless  its  advocates  are  numerous,  and 
s<^)me  of  them  are  deservedly  distinguished  for  their  largo 
experience  and  success  in  lithotomy ;  and  especially  is  it 
pr^)per  to  menticm  that  the  oi)eration  has  been  made  78 
times,  in  persons  of  all  ages,  by  Dr.  Paul  F.  Eve,  of 
Nashville,  Tenn.,  of  whom  only  8  have  died ;  a  success 
which  has  rarely  if  ever  been  attained  by  any  other 
ojierator,  and  which  justly  entitles  him  to  the  position  he 
has  so  long  occupied  as  one  of  the  most  skilful  of  Amer- 
ican surgeons. 

Many  operators  who  adopt  the  bilateral  section,  imi- 
tating the  practice  of  B(5clard,  employ  a  bisector  with 
fixed  open  blades,  which,  like  the  gorget,  cuts  as  it  enters 
the  bladder.  An  instrument  constructed  upon  this  plan 
was  employed  by  the  late  Dr.  Alexander  Stevens  of  this 
city,  and  by  the  late  Dr.  James  R.  Wood,  of  Bellevue. 
The  length  of  the  handle,  and  the  breadth  of  its  blade, 
must  be  adapted  to  the  circumstances  of  the  case. 

Other  Perineal  Operations. 

Operators  seem  to  have  exhausted  their  ingenuity  in  de- 
vising new  modes  of  opening  the  bladder  through  the  pe- 
rineum for  the  purpose  of  removing  calculi.     In  addition 
to  those  which  have  been  described,  it  will  be  more  curious 
than  important  to  mention  that  Scnn  divided  the  left  lobe 
obliquely  downwards  and  outwards,  and  the  right  horizon- 
tally ;  Vidal  de  Chassis  made  a  quadrilateral  section  of  this 
gland,  cutting  obliquely  upwards  and  outwards  upon  both 
sides,  and  also  obliquely  doNviiwards  and  outwards ;  while  Vacca  cut 
directly  downwards.     These  processes,  and  many  more  which  might  be 
enumerated,  pc»sscss  no  farther  claim  to  consideration. 


l>r.  Wood's 
Biwcwr. 


Recto-Perineal  Operation.    Bjn.^  A  Parte  Perinei  et  Recti  Intestini,  B.  O  ) 

Recto-veaioaL 

The  facility  with  which  the  bladder  may  be  reached  from  the  reo- 
turn,  and  the  fact  that  no  important  blood-vessels  are  exj>06ed  in  the 
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recto  vesical  incision,  have  probably  constituted  the  principal  gioimdi 
which,  in  the  opinion  of  a  few  operators,  have  justified  a  resort  to  this 
method.  Tradition  speaks  of  it  as  a  method  which  had  been  practised 
in  Egypt ;  but  to  M.  Sanson  is  due  the  credit  of  having  secured  for  il 
attention  and  considerable  reputation,  during  the  early  part  of  tk 
present  century. 

Sanson  cut  in  the  trigone,  the  incision  including  the  upper  pOTtion 
of  the  prostate  gland ;  but  Yacca  modified  the  operation  oonsidenblT, 
making  the  incision  lower,  so  as  to  incise  only  the  urethra  and  the  apei 
of  the  gland.  Botli  operators  employed  a  grooved  stafiF,  dividing  the 
upper  wall  of  the  rectum  and  sphincter  ani,  including  a  portion  of  the 
perineum,  in  the  median  line. 

The  objections  to  this  operation  are  apparent.  The  rectum  bemg 
'W'^ounded,  a  recto-vesical  fistula  may  result ;  the  seminal  ducts  and  veri- 
culse  seminales  are  liable  to  be  cut ;  and,  in  Sanson's  operation,  the 
cavity  of  the  peritoneum  may  be  laid  open  and  fatal  extravasations 
ensue.  Experience,  moreover,  has  demonstrated  that  the  fatality  of  the 
operation  exceeds  that  of  most  other  methods. 

Supra-pnbio  or  High  Operation.  Bjn^  Supra  Pnbem,  R.  O. ;  Hypogastzlo  OpcntiOB , 

Bpioyatotomia. 

Franco  was  probably  the  first  to  make  this  operation,  an  account  of 
which  he  published  in  1571 ;  but  he  was  careful  to  warn  others  not  to 
imitate  his  example.  Soon  after,  however,  Kousset  recommended  its 
general  adoption  ;  and  at  several  succCvSsiviB  periods,  since  his  day,  the 
operation  has  obtained  considerable  favor.  A  few  surgeons  have  con- 
stantly maintained  its  superiority  to  all  other  methods,  while  the  large 
majority  have  only  admitted  the  justness  of  these  claims  under  special 
and  exceptional  circumstances. 

In  case  the  stone  is  very  large,  or  the  lower  pelvic  openings  are  much 
narrowed,  or  the  coxo-femoral  articulations  are  anchylosed  in  such  a 
position  that  the  perineum  cannot  be  properly  exposed  for  a  sub-pubic, 
rectal,  or  vaginal  operation,  the  high  operation  will  remain  as  the  only 
alternative. 

There  are  two  principal  sources  of  danger  in  the  high  operation; 
namely,  urinary  infiltration,  and  opening  into  the  cavity  of  the  perito- 
neum. The  first  is  to  be  avoided  by  dorsal  decubitus  during  48  hours, 
and  occasional  introduction  of  a  catheter;  in  reference  to  the  second  it 
must  be  admitted  that  it  is  in  certain  cases  with  diSiculty  avoided.  I 
have  seen  it  happen  in  the  hands  of  an  experienced  and  skilful  surgeon, 
and  that,  too,  when  he  had  just  assured  us  that  there  was  no  danger  of 
this  accident  where  proper  care  was  employed.  In  women,  and  in  males 
under  the  age  of  20  years,  the  bladder  lies  well  above  the  pubes,  and  the 
refiection  of  the  peritoneum  may,  with  moderate  precautions,  be  avoided. 
Pitha  states  that  prior  to  the  eighth  year  of  life,  the  peritoneal  reflection 
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from  the  bladder  does  not  reach  generally  lower  than  one  and  a  half  oi 
two  inches  below  the  navel.  But  in  children  vesical  calculi  are  usually 
small,  and  the  perineal  operations  are  peculiarly  fi*ee  from  danger ;  and 
in  women  we  have  other  methods  of  operating  far  less  hazardous  than 
the  high  operation.  It  is  in  old  men  especially  that  we  are  apt  to  find 
those  large  calculi  which  do  not  admit  of  being  removed  by  sub-pubic 
incisions ;  but  it  is  at  this  period  of  life,  also,  that  the  bladder  is  most 
often  found  low  in  the  pelvis,  and  tlie  vesico-parietal  reflection  of  the 
peritoneum  approaches  nearest  to  the  pubes. 

Operation. — The  bladder,  emptied  of  its  urine,  is  moderately  filled 
with  tepid  water,  and  a  sound  introduced,  the  extremity  of  which  is  to 
serve  in  some  measure  as  a  guide  to  the  knife  in  opening  the  bladder. 
An  incision  is  now  made  above  the  pubes  in  the  median  line,  of  from 
two  to  three  inches  in  length,  between  the  pyramidalia,  dividing  the 
integument,  aponeuroses,  and  exposing  the  subjacent  areolar  tissue. 
With  a  director,  this  tissue  is  opened  from  the  pubes  upwards  and  in  the 
direction  of  the  bladder,  or  in  the  direction  indicated  by  the  beak  of 
the  sound  pressed  firmly  forward  over  the  pubes.  As  soon  as  the  blad- 
der is  exposed,  it  is  opened  by  a  vertical  incision  and  the  two  margins 
secured  by  long,  toothed  forceps,  or  by  stout  ligatures,  which  are  to  be 
held  carefully  by  assistants  until  the  stone  is  removed.  The  extraction 
of  the  stone  by  straight  forceps  is  now  easily  accomplished.  If  any 
difficulty  is  experienced  in  introducing  them,  the  opening  in  the  bladder 
should  be  rendered  more  patulous  by  the  use  of  retractors. 

Calouli  in  the  Eidneyi. 

Surgeons  have  occasionally  incised  the  walls  of  the  abdomen,  upon  the  outer 
margin  of  the  lumbar  muscles,  for  the  purpose  of  removing  renal  calculi  (nephro- 
tomy) ;  but  neither  the  earlier  records  nor  the  later  operations  of  such  excellent 
miTgeons  as  Thomas  Smith  and  Durham,  of  London,  and  of  Peters,  Gimn  and 
Dawson,  of  this  country,  have  demonstrated  the  propriety  of  incisions  in  these 
cases,  except  where  the  presence  of  a  renal  or  of  a  sapra-i*enal  abscess  clearly 
indicates  their  necessity.  In  case,  also,  a  renal  calculus  can  be  felt  in  the  track 
of  a  lumbar  sinus,  it  may  be  removed  with  forceps,  aided,  perhaps,  by  dilata- 
tion. 

Calculi  in  the  Prostate  Qland. 

According  to  Virchow,  certain  prostatic  calculi  consist  originally  d 
organic  matter,  derived  from  an  insoluble  protein  substance  and  semen, 
upon  whicli  is  subsequently  deposited  the  phosphates.  They  occupy  the 
follicles  of  the  gland,  and  are  found  to  vary  in  number  from  one  to 
fifty,  or  more,  and  are  of  various  sizes,  ranging  from  a  poppynaeed  to  a 
cherry-stone.  In  a  few  cases  a  single  calculus  has  been  found  much 
larger.  In  form  they  are  usually  irregular,  presenting  several  facets 
where  they  have  come  in  contact  with  each  other.  They  occur  most 
frequently  in  old  persons,  but  are  occasionally  met  with  in  youth. 

In  other  cases  prostatic  calculi,  having  originated  in  the  kidneys  or 
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bladder,  become  lodged  in  the  prostatic  portion  of  the  urethra,  and  br 
their  pressure  cause  ulceration,  and  finally  become  embedded  in  the  sob- 
Btance  of  the  ^land  ;  or  a  vesical  calculus,  resting  against  the  neck  uf 
the  bladder,  may  become  prolonged  into  the  prostatic  porticMi  of  the 
ui-ethra,  when  it  is  liable  to  assume  the  fonn  of  a  dumb-bell,  being 
expanded  at  botli  extremities. 

Treatment. — When  they  are  small  and  cause  little  or  no  irritation  or 
obstniction,  they  may  l)e  pennitted  to  remain.  If  found  to  be  loose  and 
small  they  may  be  extracted  by  urethral  forceps,  or  thrust  back  into  the 
bladder.  When  of  moderate  size  and  not  lcx)se,  the  median  operation 
will  suffice  for  their  i-emoval,  but  larger  prostatic  calculi  demand  the 
lateral  <»blique  incision,  the  operation  being  made  in  the  same  manner 
as  for  stone  in  the  bladder.  When,  bv  careful  urethral  and  rectal 
examination,  it  is  ascertained  that  the  gland  is  filled  with  encysted  calculi 
of  a  small  size,  it  will  be  proper  to  consider  whether  relief  can  reason- 
ably be  expected  from  any  surgical  operation,  since  it  will  be  scarcely 
possible  to  extract  them  all  without  complete  destruction  of  the  gland, 
and  whether,  therefore,  it  will  not  be  most  expedient  to  resort  to  palli- 
ative measures  alone. 


OalouU  in  the  Male  Urethra. 


Fig.  442. 


These  accidents  are  most  common  in  children. 
Usually  the  calculus  has  been  fonned  in  the  kidneys, 
but  it  may  have  originated  in  the  bladder,  in  the 
prostate  gland,  or  in  the  urethra  itself.  Fragments 
remaining  in  the  bladder  after  the  operation  of  litho- 
tomy or  of  lithotrity  may  become  thus  lodged  and 
impacted.  They  are  most  frequently  found  detained 
in  the  sinus  of  the  bulb,  or  in  the  fossa  navicularis. 

Treatment. — Holding  the  urine  for  a  while,  and 
then  expelling  it  suddenly,  will  sometimes  cause  the 
expulsion  of  the  calculus  ;  or  the  surgeon  may,  while 
the  patient  is  attempting  to  evacuate  the  bladder, 
close  the  canal  by  pressure  with  the  finger  above  the 
point  where  the  calculus  is  lodged,  and  tlien  permit 
the  urine  to  esca])e  suddenly.  A  similar  mode  of 
pressing  with  the  finger  at  the  distance  of  an  inch  or 
more  below  the  calculus  has  also  succeeded.  The 
calculus  may  in  other  cases  be  dislodged  by  pressing 
it  forwards  slowlv  and  carefullv  with  the  fiuirer. 

If  these  expedients  fail,  an  attempt  must  be  made 
to  seize  the  calculus  with  narrow  urethral  forceps. 
I  have  used  successfully  for  the  same  pur|>ose  my  o\m 
long,  luirrow  bullet-forceps.  AVlien  the  calculus  is 
lodt^ed  in  the  fossa  navicularis,  it  mav  crenerallv  be 
extracted  by  a  slender  pair  of  dressing  forceps.     Finally,  if  arrested  iii 
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the  proBtatic  or  membranoiifl  portion  of  the  urethra,  and  it  cannot  be 
seized  by  the  forceps,  an  attempt  may  be  made  to  force  it  back  into 
tlic  bladder  by  a  stee]  sound  or  a  flexible  bougie. 

Incision  must  not  be  long  delayed  after  all  other  expedients  have 
failed,  lest  ulceration  and  urinary  infiltration  should  ensue.  That  por- 
tion of  the  urethra  which  is  anterior  to  the  scrotum  lies  very  superfi- 
cially, and,  when  opened,  urinary  fistulse  are  apt  to  result.  Incisions 
through  that  part  which  is  covered  by  the  scrotum,  are  b'able  also  to  be 
followed  by  infiltration  of  urine  into  the  loose  areolar  tissue ;  while  as 
a  consequence  of  incisions  into  the  membranous  portion,  neither  of  these 
accidents  are  very  liable  to  occur.  It  will  be  proper,  therefore,  to 
make  an  attempt  to  push  the  calculus  into  the  membranous  portion  or 
into  the  sinus  of  the  bulb,  from  whence  it  may  be  easily  removed  by 
cutting  directly  down  upon  it  by  a  vertical  incision,  in  the  same  man- 
ner as  if  about  to  make  the  median  operation  of  lithotomy.  In  case  it 
is  needed,  a  sound  may  be  first  carried  through  the  urethra,  down  to 
the  calculus,  the  extremity  of  which  will  serve  as  a  guide  to  the  knife* 

Yesioal  Calouli  m  the  Febcalb. 

Vesical  calculi  are  much  more  rare  in  the  female  than  in  the  mala 
The  explanation  of  this  difference  is  probably  to  be  found  in  the  fact 
that  the  female  urethra  is  relatively  short,  straight,  broad,  and  dilatable ; 
and  in  the  absence  of  any  natural  obstruction  at  the  outlet  of  the  blad- 
der, such  as  the  enlarged  prostate  of  old  men. 

Spontaneoui  Sxpnliioii. 

Numerous  examples  are  upon  record  of  the  spontaneous  expulsion  of 
large  calculi  through  the  female  urethra.  Bartholin  mentions  one  thus 
expelled  which  was  more  than  two  inches  in  diameter.  Collet  speaks 
of  one  expelled  which  was  of  the  size  of  a  goose-egg.  Many  other 
equally  extraordinary  cases  are  upon  record,  and  of  some  of  them  it  ia 
affirmed  that  the  expulsion  was  not  followed  by  incontinence  of  urine. 

V:xtractiozi  without  Dilatation.   Syn.  Evulsio  fraRinezitorazn«  R.  O. 

Certain  small  calculi  may  be  removed  from  the  female  bladder  entire, 
and  without  dilatation,  by  the  conmion  urethral  forceps,  by  small, 
dender,  and  slightly  curved  lithotomy  forceps,  or  by  the  lidiotriptor,  the 
patient  having  been  pre\'iously  fully  anaesthetized.  There  is  nothing  in 
the  operation  which  demands,  in  tliis  place,  further  consideration. 

Lithotripsy.    Syn-  Lithotripsis,  R.  O. 

Wnen  calculi  in  the  female  Madder  are  too  largo  to  admit  of  removal 
by  tJie  preceding  methcHl,  but  liave  not  alteincd  great  size,  and  are 
55 
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oompoeed  of  the  phosphates ;  or  if  they  can  be  crashed  by  the  lithotriptor. 
whatever  may  be  their  composition,  this  operation  constitutes  the  only 
proper  resort.  Calculi  which  are  the  result  of  the  preseL  ce  of  metallic 
or  other  hard  foreign  bodies  introduced  into  the  bladder  by  accident  ca 
intentionally,  are  of  course  not  included  in  the  above  statement  In  a 
few  words,  the  rule  which  we  think  ought  to-day  to  be  regarded  a? 
absolute  is,  that  calculi  in  the  female  bladder,  which  cannot  be  removed 
by  forceps  \vitliout  dilatation,  and  which  can  be  completely  crushed, 
demand  lithotripsy;  and  for  this  reason, all  the  remaining  methods  are 
more  or  less  liable  to  be  followed  by  urinary  fistulce  or  by  permanent 
incontinence. 

DUatation.   Syn..  Lithotripsy.   Dilatatio  urinae  itineiis  fcBminei,  R.  C. 

Calculi  not  exceeding  one  inch  in  their  shortest  diameter  may 
be  removed  from  the  female  bladder  by  dilatation  of  the  urethra. 
This  may  be  accomplished  by  the  introduction  of  metallic  sounds, 
or  of  wax  or  gum-elastic  bougies,  occupying  one  or  two  weeks 
for  the  completion  of  the  dilatation ;  or  it  may  be  effected  in  a  few 
hours  by  the  use  of  a  conical  sponge-tent ;  or,  the  patient  being  placed 
under  the  influence  of  an  anaesthetic,  the  urethra  may  be  dilated  to  die 
diameter  of  half  or  three-quarters  of  an  inch,  by  the  use  of  a  ^eims 
dilator.  In  the  manner  last  described  I  have  removed  a  calculi^ 
measuring  three-quarters  of  an  inch  in  its  shortest  diameter,  from  a 
negro  woman;  and,  after  the  operation  was  completed,  while  explcHing 
with  the  index  finger,  the  neck  of  the  bladder  was  felt  to  contract  wiih 
considerable  force.  The  woman  was  laboring  under  chronic  cy^tins 
with  pyelitis  at  the  time  of  tlie  operation ;  in  consequenc-e  c»f  viici 
serious  complications,  rather  than  from  any  injury  inflicted  by  ie 
operation,  she  ultimately  died  ;  but  to  the  moment  of  her  death  she  ^i? 
able  to  hold  her  water  as  well  as,  or  even  better  than  she  could  bef  crt  :i- 
operation.  The  excessive  irritability  of  the  bladder,  which  would  ZiA 
allow  of  the  daily  introduction  of  instruments  f<»r  the  purpose  of  accv— - 
plishing  gradual  dilatation,  determined  me  in  the  adoption  oi  ric 
methi^d  of  rapid  dilatation  under  ether ;  but  her  subsequent  oc^mi-.ric 
o<.>ntrol  of  the  urine  has  left  a  suspicion  that,  in  this  regard,  rapid  cLk- 
tat  ion  may  have  an  advantage  over  gradual  dilatation  ;  although  I  -^erj 
well  understand  that  by  neither  method  can  incontinence  he  geneni^j 
avoideil.  Dr.  Ennnet  savs  tliat  he  has  seen  at  least  seven  case^  .i  i> 
cv>ntinence  caused  by  dilatation,  and  for  which  no  relief  oc'iad  ':< 
affonled ;  and  he  declares  that  in  his  opinion  this  method  is  neiiber  safe 
nor  justifiable,* 

DUaUtion  with  Incirion. 

Xo  doubt  very  large  calculi  may  be  removed   by  a  veiy  sijrzia 
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modification  or  supplementation  of  the  process  of  dilatation,  namely^ 
incision  of  the  rancous  membrane.  For  this  purpose  a  straight,  narrow, 
probe-pointed  bistoury  is  canned  upon  a  straight,  grooved  director  into 
the  bladder,  and  the  mucous  membrane  of  the  urethra  divided  as  the 
knife  is  withdrawn  with  its  cutting  edge  directed  upwards.  Fergusson 
thought  it  necessary  to  divide  only  the  outer  half  of  the  urethral  canal, 
tlie  vesical  portion  being  usually  sufficiently  dilatable  without  incision. 
After  the  mucous  membrane  has  been  incised,  dilatation  is  again 
practised  and  the  stone  extracted.. 

I«ateral  ObUque  Operatioii. 

For  the  removal  of  large  calculi,  most  surgeons  have  hitherto  prefer- 
red an  operation  essentially  the  same  as  the  Cheselden  operation  in  the 
male ;  and  by  this  method  I  have  several  times  been  able  to  remove 
very  large  calculi  from  the  female  bladder. 

The  patient  being  placed  upon  a  table,  resting  upon  the  back,  with 
the  legs  drawn  up  and  supported  as  directed  in  the  operation  upon  the 
male,  a  straight  staflF  having  a  deep  and  \vide  groove  is  introduced  into 
the  bladder  and  intrusted  to  an  assistant.  The  index  finger  of  the  left 
hand  is  then  laid  against  the  upper  surface  of  the  vagina,  to  admonish 
the  surgeon  when  the  knife  approaches  too  near  the  vaginal  wall.  With 
the  right  hand  a  narrow,  straight,  probe-pointed  bistoury  is  carried  along 
the  staff  with  its  edge  directed  outwards;  and  when  the  bladder  is  reached, 
the  knife  is  again  slowly  withdrawn  in  the  line  of  a  curve  embracing 
the  vaginal  wall,  making  an  incision  of  about  two  inches  in  length 
upon  the  surface,  but  of  not  more  than  one-quarter  of  an  inch  at  the 
neck  of  the  bladder. 

In  women  who  have  borne  children,  the  urethra  encroaches  a  little 
upon  the  upper  wall  of  the  vagina ;  and  the  edge  of  the  knife  must 
therefore  be  directed  at  first  upwards  and  outwards,  in  order  to  avoid  a 
wound  of  this  canal. 

Vesioo-Vaginal  Operation. 

Occasionally,  from  a  very  early  period,  vesical  calculi  have  been  ex- 
tracted through  the  vagina :  but  at  no  time  has  this  method  of  proce- 
dure secured  for  itself  the  general  favor  of  surgeons,  it  hiving  always 
been  considered  as  a  sufficient  objection  that  the  operation  had  in  most 
cases  been  followed  by  a  vesico-vaginal  fistula ;  so  that  such  calculi  as 
could  not,  on  account  of  their  size,  be  removed  by  one  of  the  several 
methods  already  mentioned,  were  assigned  to  the  high  operation  as  the 
only  remaining  alternative.  It  would  seem,  however,  that  this  question 
is  to-day  entitled  to  a  reconsideration,  inasmuch  as  the  wonderful 
achievements  of  modem  surgery  in  the  closure  of  vesico-vaginal  open- 
ings, have  removed,  in  a  great  measure,  the  only  serious  objection  to 


868  VESICOVAGINAL   OFEBATION. 

the  vaginal  incision.    In  defence  of  the  high  operation  it  nr.  oBt  be  stated 
that  the  pubes  is  lower,  and  the  bladder  more  advanced,  in  the  female 
than  in  the  male ;  and  that,  in  consequence  of  these  anatomical  differ* 
ences,  the  difficulty  of  reaching  the  bladder  without  wounding  the  peri- 
toneum is  greatly  lessened ;  but,  notwithstanding  this  fact    I  am  not 
aware  that  it  has  ever  been  shown  that  the  high  operation  is  any  lees 
fatal  in  women  than  in  men ;  certainly  the  chance  of  urinary  extravasar 
tion  is  as  great  in  the  one  as  in  the  other,  and  this  has  always  been  ac- 
counted the  chief  danger  attending  the  high  operation  in  both  sexeB. 
The  vesico-vaginal  incision,  on  the  other  hand,  neither  exposes  the  p^ 
tient  to  wounds  of  the  peritoneum  nor  to  the  more  real  danger  of  uri- 
nary infiltrations.   There  are  no  vessels  exposed  to  the  knife  in  the  vesioo- 
vaginal  septum  of  sufficient  size  to  require  a  ligature ;  a  stone  of  the 
largest  dimensions  may  be  removed  by  this  channel;  and  when,  b][  a 
subsequent  operation,  the  fistula  is  closed,  incontinence  of  urine  is  not 
likely  to  be  entailed,  as  is  generally  the  case  after  other  sub-pubic  sec- 
tions, and  as  often  happens  when  even  dilatation  of  the  urethra  has 
been  practised. 

There  is  one  additional  reason  why,  in  certain  cases,  a  cutting  opera- 
tion, and  especially  this  which  we  are  now  considering,  might  properly 
receive  the  preference.  When  the  bladder  is  suffering  under  chronic 
cystitis,  due  to  the  prolonged  presence  of  a  calculus,  experience  has 
shown  that  a  free  incision,  paralyzing  for  a  while  its  muscular  tissue,  and 
permitting  the  escape  of  the  urine  without  any  contractile  effort,  con- 
stitutes our  most  reliable  therapeutical  resort,  the  inflammation  usually 
subsiding  rapidly  after  the  incision  is  made.  This  observation  has  been 
especially  made  by  Drs.  Emmet  and  Bozeraan,  of  this  city,  whose  large 
experience  in  vesico-vaginal  operations  entitles  their  opinions  to  respect. 
I  have  also  myself  had  occasion  to  notice  the  same  fact. 

Dr.  Emmet  describes  his  mode  of  operating  per  vaginam  as  follows! 
— ^A  sound,  somewhat  abruptly  curved  an  inch  and  a  half  from  its  ex- 
tremity, is  introduced  through  the  urethra,  and  held  by  an  assistant  with 
its  extremity  firmly  pressed  against  the  base  of  the  bladder  a  little  be- 
yond the  neck,  and  exactly  in  the  median  line.  He  then  seizes  with  a 
tenaculum  the  vaginal  wall  where  the  sound  causes  it  to  project,  and  with 
a  pair  of  scissors  opens  the  bladder  and  permits  the  sound  to  escape  into 
the  vagina.  One  blade  of  the  scissors  is  now  introduced  into  the  blad- 
der, guided  by  the  sound,  and  the  vesico-vaginal  wall  is  opened  upwards, 
to  the  extent  necessary  for  the  extraction  of  the  stone. 

Dr.  Emmet  states  that  he  has  frequently  closed  the  opening  immedi- 
ately after  removing  the  calculus ;  while  in  other  cases  he  has  permitted 
the  vesico-vaginal  coirnnunication  to  continue  several  months,  in  order 
to  insure  tlie  relief  of  the  cvstitis :  and  he  further  remarks,  that  the 
tendency  of  the  wound  to  close  spontaneously  is  so  great  that  he  has 
frequently  found  it  united  through  its  entire  length  within  a  few  days, 
when  no  sutures  had  been  employed. 
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Among  those  who  have  recently  practised  this  operation  successf  iillj 
— ^no  incontinence  of  urine  having  resulted — ^may  be  mentioned  Drs. 
Sims,  Emmet,  and  Robert  Nelson,  of  New  York ;  Dr.  Tewksbury,  of 
New  Hampshire ;  and  Drs.  Lane,  Lyon  and  Aveling,  of  Great  Britain. 
(Aveling  has  collected  reports  of  35  operations  made  by  this  method.) 
Mr.  Paget  operated  in  1859  upon  a  child  three  and  a  half  years  old ' 
but  the  small  size  of  the  vagina  rendered  the  application  of  sutures  im- 
possible, and  incontinence  of  urine  resulted.  Mr.  Fergusson,  also,  opera- 
ted in  1862  upon  a  child  nine  years  old,  using  but  one  suture,  and  a 
fistulous  opening  remained.  La  the  case  alluded  to  above  as  a  success- 
ful operation  by  Dr.  Tewksbury,  the  patient  was  seven  years  old ;  and 
although  the  vaginal  wound,  having  been  closed  at  once  by  sutures, 
united  speedily,  other  calculi  were- soon  formed  ;  these  were  subsequent- 
ly .removed  by  Dr.  Bonney,  after  crushing  them  with  a  small  pair  of 
forceps,  and  since  then  the  calculi  have  not  been  re-formed.  The  pro- 
per inference  would  seem  to  be,  therefore,  that  in  this  case  the  forceps 
might  in  the  first  instance  have  been  substituted  for  the  knife,  and 
especially  as  the  original  stone  was  only  of  the  size  of  a  pigeon's  egg, 
and  was  so  soft  that  it  was  crushed  in  the  attempt  to  seize  and  remove  it. 

Malformations  of  the  Malb  Obqans  of  Generation. 

Failures  of  Development. — The  testes,  vasa  deferentia,  and  vesiculsa 
eeminales  may  all  be  more  or  less  imperfectly  developed;  or  either  one 
of  these  organs  may  have  suffered  arrest  of  development  while  the 
others  have  not  Thus,  for  example,  the  testes  may  be  of  normal  size 
while  the  seminal  canals  and  the  vesiculse  are  almost  wholly  absent,  and 
the  subject  is  necessarily  impotent ;  or  the  vesiculse  and  the  vasa  defe- 
rentia may  be  perfect,  while  the  testes  are  absent,  the  person  preserving 
his  virility,  but  being  at  the  same  time  sterile. 

Non-descent  of  Testes. — Ordinarily  the  testes  descend  a  short  time 
prior  to  birth ;  but  quite  frequently  the  descent  is  delayed  a  few  weeks 
or  months — more  rarely  until  the  15th  or  20th  year — and  in  a  few  ex- 
amples the  testes  never  descend.  Keference  has  been  made  elsewhere 
to  the  liability  of  hernia  to  which  those  persons  are  exposed  whose 
testes  descend  late  in  life.  As  a  rule,  retained  testes  are  immature, 
atrophied,  or  degenerated,  and  the  virile  function  is  feeble ;  exceptions, 
however,  are  quite  frequent,  and  no  anxiety  need  be  felt  upon  this  point 
if  one  testis  has  already  descended  and  possesses  its  normal  size.  Ke- 
tained  testes  are  liable  to  acute  inflammation,  and  especially  as  a  conse> 
quence  of  gonorrhoea. 

Testicle  in  the  Perineum. — M.  Kicord,  Humphrey,  Erichsen,  Zeis, 
and  others,  have  mentioned  examples  in  which  one  of  the  testes  has 
been  found  in  the  perineum,  between  the  thigh  and  the  scrotum,  where 
it  has  been  mistaken  for  a  hernia,  or,  when  inflamed,  for  an  abscess. 

Testicle  in  the  Crural  Canal. — The  testicle  has  been  found  in  the 
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crural  canal  In  other  cases  it  has  escaped  from  the  canal  and  been 
deflected  upwards  upon  Poupart's  ligament,  pursuing  the  couree  and 
presenting  the  appearance  of  a  femoral  hernia. 

Retroversion  of  the  Testicle. — I  have  several  times  met  with  ex- 
amples in  which  the  testicle  was  half  turned  upon  its  axis,  so  that  tbe 
vas  deferens  and  the  epididymis  were  in  front.  Other  writers  have 
noticed  similar  anomalies  in  the  relative  position  of  these  organs. 

• 
SuEoiOAL  Diseases  of  the  Male  Organs  of  Generation. 

Inflammation  of  the  Testicle  and  of  the  Epididymis. — ^Inflamma- 
tion of  the  testicle  is  usually  denominated  orchitis^  and  inflammation  of 
the  epididymis,  epididymitis.  Inflammation  of  these  organs  may  oc- 
cur separately  or  conjointly.  It  may  be  acute  or  chronic ;  traumatic 
or  spontaneous  ;  syphilitic,  gonorrhoeal,  or  tuberculous ;  or  it  may  occni 
as  a  metastasis  of  mumps. 

Except,  perhaps,  in  tuberculous  or  syphilitic  cases,  these  inflam- 
mations seldom  terminate  in  suppuration ;  but  they  very  often  leave 
chronic  enlargements  and  indurations,  which  continue  for  a  number  of 
years,  and  then  tei-minate  in  a  gradual  atrophy  and  degeneration,  with 
loss  of  function. 

In  the  section  devoted  to  *^  gonorrhoea"  I  have  sufficiently  indicated 
the  symptoms  and  treatment  of  inflammation  of  the  testis  and  epididy- 
mis, which  inflammations  do  not  differ  essentially,  whatever  may  be  the 
special  constitutional  or  local  cause  :  at  least  it  will  be  pi-oper  to  say, 
that  no  important  differences  are  observed  in  the  acute  and  subacute 
forms.  The  reader  is  therefore  referred  to  the  section  mentioned,  for 
tlie  further  consideration  of  this  subject. 

Abscess  of  the  Testicle. — It  has  already  been  affirmed  that  this 
result  is  unusual  as  a  consequence  of  pure  traumatic  or  indiopatLi<* 
inflammation.  Most  of  the  cases  which  I  have  seen  have  occurred 
in  strumous,  tubercnlons,  or  syphilitic  patients,  and  usually  ^vlien 
the  inflanunation  was  of  a  low  and  chronic  character.  The  pus, 
which  mav  form  either  in  the  substance  of  the  testis  or  in  the 
epididymis,  gradually  makes  its  way  thi-ough  the  enclosing  tissues 
and  generally  presents  itself  in  front,  where  the  abscess  may  be  opened 
and  the  pus  evacuated,  to  the  great  relief  of  the  patient.  It  is  said  that 
small  abscesses  in  the  interior  of  the  testes,  having  a  tuberculous  orijriii, 
sometimes  disappear  spontaneously,  the  contents  becoming  changed 
into  a  putty-like  or  calcareous  substance. 

In  a  few  fortunate  examples,  the  abscess  having  been  evacuated,  the 
canal  (doses  pei-manently  in  the  course  of  a  few  weeks  ;  or,  after  ha\ing 
opened  and  closed  several  successive  times,  a  cure  is  effected,  although 
the  function  of  the  organ  is  seldom  restored.  More  frequently,  how- 
ever, the  sinuses  pei-sist  for  a  great  length  of  time,  particularly  if  the 
patient  is  of  a  strumous  habit,  or  is  in  poor  health  from  any  cause. 
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Treatment  of  the  Sinus. — ^First  in  importance  is  the  improyement 
of  the  general  condition,  by  such  means  as  may  seem  appropriate.  As 
local  remedies,  we  have  found  nseful  frequent  injections  of  mild  stimu- 
lating fluids,  such  as  the  carbolic  acid  in  the  proportion  of  one  grain 
to  the  ounce  of  water,  or  the  sulphate  of  zinc  in  the  same  proportions 
but  the  most  reliable  expedient  is  the  introduction  of  a  seton  of  oakum 
of  silk,  or  of  flexible  rubber,  which  shall  maintain  a  free  and  imob 
Btnicted  discharge  of  the  pus  at  opposite  points.  This  must  be  con 
tinued  several  weeks,  or  until  all  the  side  channels  are  closed,  ana 
when  removed  the  same  injections  before  recommended  must  be  em- 
ployed until  tlie  cure  is  effected. 

Hernia  of  the  Testicle. — ^Where  the  fistulous  opening  has  continued 
eome  time  we  occasionally  find  what  appears  to  be  a  fungus,  or  simple 
granulations  protruding  from,  the  aperture,  and  finally  attaining  the 
size  of  a  goose-egg,  although  it  is  usually  considerably  smaller.  The 
surface  of  this  mass  is  generally  covered  with  lymph  at  certain  points, 
while  at  others  it  is  undergoing  ulceration  or  perhaps  sphacelation. 
The  integument  and  testicular  coverings  are  usually  somewhat  con- 
stricted upon  the  hernia,  and  the  mass  is  made  to  assume  a  pyriform  or 
globular  shape,  with  a  neck  corresponding  to  the  aperture  from  which 
it  emerges.  Mr.  Lawrence  has  shown  that  this  protrusion  is  the  swol- 
len and  indurated  structure  of  the  testicle,  thrust  out  through  the 
tunics,  and  not,  as  has  generally  been  supposed,  an  entirely  new  pro- 
duct Nevertheless,  after  a  time,  a  large  portion  of  the  mass  is  found 
to  be  composed  of  the  products  of  inflammation. 

Treatment. — ^When  such  protrusions  are  of  small  size,  rest  in  the  re- 
cumbent posture,  moderate  compression,  the  employment  of  astringent 
or  of  mercurial  ointments,  and  especially  the  use  of  carbolic  acid,  will 
sometimes  effect  a  gradual  subsidence  or  retrocession  of  the  hernia  and 
a  complete  cure ;  or  the  inclusion  and  healing  may  be  facilitated  by 
incision  and  sliding  of  the  integument.  When,  however,  the  protrud- 
ing mass  is  large,  and  has  continued  a  long  time,  in  spite  of  appropri- 
ate treatment,  extirpation  may  become  necessary ;  indeed,  although 
we  might  properly  encourage  a  hope  that  a  cure  could  be  ultimately 
effected,  the  time  necessarily  occupied  to  accomplish  this,  when  a  large 
portion  of  the  testis  has  escaped,  is  generally  so  great  that  most  patients, 
if  fully  informed  as  to  their  prospects  and  of  the  nature  of  the  ease, 
will  prefer  excision.  The  organ  can  probably  never  again  perform 
its  function,  and  we  have  generally,  under  these  latter  circumstances, 
recommended  and  practised  castration. 

Strumous  Enlargement  of  the  Testicle. — Strumous  or  tuberculous 
orchitis  has  been  raj|iitioned  as  one  form  of  inflammation  of  this  organ. 
The  slow,  chronic  enlargement  which  is  now  to  be  considered  is  not 
usually  preceded  or  accompanied  with  any  of  the  ordinary  signs  of 
inflammation,  although  at  any  period  of  its  progress  inflammation  may 
supervene  as  a  complication.     It  occurs  most  frequently  between  the 
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fifteenth  and  twenty-fifth  years  of  life,  but  ia  occaeioiially  met  with  in 
infancy  and  in  old  age. 

In  both  acntu  and  chroni<!  orehitiB  tlie  areolar  ^-  ***■ 

ti^sne  and  tlie  libixiiis  scjita  are  the  eKpeeial  Beats  of 
the  i>atholopi<;al  lesions;  but  in  strunions enlarge- 
ment the  tubnli.  either  of  the  testes  qv  of  the 
epididymis,  aw  themselves  in  most  cases  pri- 
marily and  eliiefly  affected ;  their  channels  be- 
coming first  oljstnicted  and  engorged  with  stru- 
mous or  tnberculons  deposits ;  and,  subsequently, 
in  some  cases,  the  coats  of  the  tnbiili,  the  fihi-ouB 
tie|>ta,  and  the  whole  interior  of  these  organs  are 
found  also  infiltrated  with  similar  dejxisits,  so 
that  nothing  remains  of  the  original  structure 
but  the  investing  tunic*.  Not  unfrequently  the 
induration  extends  npwnrds  along  the  cord,  and 
both  the  vesicultt!  seminales  and  the  prostate  may 
become  invohcd ;  and,  tinally,  Iwth  testes  may 
be  simnltaneously  or  conKecuti\eIy  affected. 

It  is  in  these  examples  especially  that  chronic  abscesses  and  ol>stitiate 
fistula;  are  apt  to  occur ;  and  from  the  orifices  of  these  tistulie,  more  than 
from  any  others,  those  maii^es  of  tubuli,  constituting  a  hernia  testis,  are 
apt  to  pi-oti'ude  which  were  considered  in  the  preceding  section. 

Diagnosis.^ — The  differentia!  diagnosis  in  scrofulous  enlargement 
of  the  testL's  is  based  cliicHy  ujioii  the  condititm  uf  the  general  syrteiii, 
and  upon  a  pliyw'cal  exploration  of  the  chest.  AslocaIIlifferentialsi}^ll^ 
may  be  meiitiuncd  the  slow  and  insidious  progress  of  the  indinatimi, 
eomnienciug  usually  in  the  epididymis;  the  absence  of  severe  pain, 
and  of  palpable  iuHamniation  ;  the  hard  and  sometimes  nodulated  fee! ; 
the  gi-eater  tendency  to  suppui-atiun ;  the  intractable  character  "f  tlie 
fistula;,  and  the  diniKisitiim  to  hernial  pi>ttru£ions.  The  si/ph^Htk  m- 
lufffenieni,  in  many  respects,  bears  a  vei-y  close  resemblant*  to  the 
scrofulous;  but  we  lia\e  found  ir  less  prone  to  suppurate,  and  the  his- 
tory of  the  patient  will  generally  render  an  otherwise  doubtful  diagiiDsis 
complete. 

•Srirr/iux  t>f  t/ie  tcntlcle  is  exceedingly  nire.  It  has  been  seen  only 
in  advanced  life;  it  is  painful;  the  induration  is  more  intense  thii" 
in  anv  other  form  of  testicular  eidargement,  and  it  never  suppurates. 
(See  Cancer  of  the  Testicle.) 

Treatment  of  Strumous  Enlargement  of  the  Testicle Tlie  con- 
stitutional treatment  nuist  be  sustaining,  and  in  all  respects  such «' 
is  undcrwtdoil  to  be  ap])rupriale  in  strumous  and  tnberculons  jwitientj. 
If  any  local  applications  arc  made  with  a  view  (jfdispei-sing  the  indura- 
tion, the  iodide  of  putassinm  ointment  would  theoretically  claim  tin;  pre- 
ference ;  but  clinical  experience  has  not  cimvinced  me  that  it  jiossesio* 
any  eflicacy  in  that  regard. 
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The  fact  that  the  disease  is  of  a  strumous  cnaracter  coi^^UtuteSy  in 
itself,  no  valid  objection  to  castration,  only  that  the  removal  of  the 
testis  does  not  arrest  the  progress  of  the  disease  in  the  general  system, 
and  furnishes  no  guarantee  tbat  it  will  not  in  a  like  manner  invade  the 
otJier  testis ;  but  that  the  removal  of  an  ulcerated  or  fungous  testicle, 
which  is  a  constant  source  of  annoyance  and  drain  upon  the  system,  is 
proper,  and,  indeed,  serviceable,  whether  the  patient  is  or  is  not  stru- 
mous, seems  not  to  admit  of  a  doubt,  any  more  than  that  it  is  proper  and 
serviceable  to  remove  under  the  same  circumstances  a  diseased  joint. 

Cystic  Disease  of  the  Testicle.  Syn.,  Cystic  Sarcocele ;  Hydatid 
Testis,  of  Sir  A.  Cooper. — This  form  of  disease  of  the  testicle  is  ex- 
ceedingly rare.  It  has  been  observed  most  often  after  the  twentieth 
year,  although  it  may  occur  at  any  period  of  life.  The  testis  acquires 
a  greater  size  than  when  enlarged  by  strumous  deposits;  it  is  not  so  hard, 
but  has  a  somewhat  elastic  feel,  and  it  is,  in  most  cases,  neither  painful 
nor  tender. 

From  hydrocele  it  may  generally  be  distinguished  by  its  lack  of 
transparency ;  by  the  somewhat  irregular  feel  of  the  surface,  occasioned 
by  the  existence  of  numerous  separate  cysts ;  and  by  the  absence  of 
that  peculiar  pear-shape  which  distinguishes  most  hydroceles.  The 
veins  of  the  cord  are  usually  enlarged  when  the  disease  has  made  much 
progress.  Examined  by  the  exploring  needle  or  with  a  fine  trocar,  a  small 
quantity  of  clear  fluid  may  escape,  indicating  that  a  single  cyst  has  been 
emptied.  From  encephaloid  it  will  be  distinguished  by  })s  less  rapid 
growth,  and  by  the  absence  of  other  signs  of  malignancy. 

The  structure  of  these  growths  resembles  the  cystic  sarcoma  of  the 
mammary  gland,  being  formed  of  separate  cysts,  which  vary  in  size  and 
form,  containing  a  thin,  pale  fluid,  but  which  is  sometimes  viscid  and 
colored.  The  cysts  are  also  frequently  occupied  by  outgi'owths  from 
their  interior  walls,  the  same  as  have  been  observed  in  mammary  and 
ovarian  cysts.     They  possess  also  a  variable  amount  of  fibrous  tissue. 

Treatment. — Castration  is  the  only  remedy.  Nor  has  this  always 
proved  successful,  inasmuch  as,  although  the  disease  is  generally  regarded 
as  non-malignant,  in  exceptional  cases  it  has  assumed  a  malignant  form, 
and  especially  when  it  has  returned  after  extirpation.  Sometimes  the 
wound  heals  kindly,  but  the  patient  soon  dies  from  encephaloid  disease, 
developed  in  the  lungs  or  other  viscera. 

Csrstic  Enchondroma. — Not  unfrequently  the  cystic  tumor  of  the 
testicle  is  associated  with  enchondroma ;  the  cartilage,  existing  in  the 
form  of  nodules,  which  appear  to  grow  from  the  interior  of  the  cysts ; 
but  it  is  imcertain  whether  these  nodules  have  not  originated  in  the 
intermediate  structures,  and  by  their  growth  and  pressure  subsequently 
obtruded  themselves  upon  the  cavities  formed  by  the  cysts.  Some  of 
these  enchondromatous  formations  become  infiltrated  with  earthy  mat- 
ter, and  in  certain  old  tumors  of  this  class  the  calcifying  process  ha8 
been  found  to  have  made  considerable  progress. 
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Treatment. — Tlie  same  practice  must  be  adopted  in  this  form  of  thf 
cystic  turaor  as  in  the  preceding. 

Dermoid  Cysts. — Cysts  are  occasionally  found  in  the  testes,  the  lin 
ing  membranes  of  which  possess  a  tegumentary  character,  being  fur- 
nished with  hair  and  sebaceous  follicles,  and  from  the  interior  surface  of 
which  short  hairs  are  seen  to  be  growing.     The  contents  of  these  cyst^ 
are  sebaceous  matter,  mingled  with  scales  which  have  undergone  more 
or  less  of  the  oily  degeneration,  earthy  materials,  hair,  and  sometimes 
irregularly-formed  teeth  and  bones.     These  cystic  formations  are  gen- 
erally, if  not  always,  congenital.     They  are  usually  developed  in  the  sub- 
stance of  the  testicle,  but  sometimes  they  are  found  lying  wholly  exter- 
nal to  the  tunica  albuginea.     Their  growth  is  usually  slow,  and  corre- 
sponds pretty  nearly  to  the  growth  of  the  body.    When  the  enclosing 
tunics  become  inflamed,  from  any  cause,  they  may  increase  rapidly  in 
size,  suppuration  may  ensue,  and  the  contents  be  thus  discharged  spon 
taneously. 

The  question  of  the  manner  in  which  these  tumors  and  their  contents 
are  formed  cannot  here  be  discussed.  It  will  be  sufficient  to  say  that 
two  modes  of  explanation  have  been  offered,  namely,  involution  of  in- 
tegument or  "  foetal  inclusion  ; "  and  deviation  or  abnormity  of  devel- 
opment, by  virtue  of  which  certain  tissues  assume  unusual  attributes  or 
powers  of  construction. 

Treatment. — Incision,  with  evacuation  of  the  cyst,  might  effect  a  cure ; 
but  in&smuch  as,  with  very  rare  exceptions,  the  testicle  is  involved,  cas- 
tration must  generally  be  preferred. 

Hydatids. — The  term  ''  hydatid  cvst,"  applied  by  Sir  A.  Cooper  to 
encysted  sarcocele,  it  will  be  understood  by  the  intelligent  student,  must 
be  regarded  as  a  misnomer.  In  tropical  climates,  however,  a  true  hy- 
datid cyst  is  occasionally  found  in  this  organ,  occupied  by  the  filaria 
medinensis,  or  guinea-worm. 

Cancer  of  the  Testicle. 

True  scirrhus  or  hard  cancer  is  of  such  rare  occurrence  in  this  or- 
gan that  many  experienced  surgeons  and  patliologists  have  expre^ed  a 
doubt  wliether  it  ever  occui*s.  Rokitanskv,  however,  affirms  that  all  the 
varieties  of  cancer  are  met  with  occasionally  in  the  testes.  Melanotic 
deposits  have  been  occasionally  seen  in  connection  with  cancer  of  the 
testicle.  The  colloid  variety  is  rare,  also,  vet  I  have  met  with  this 
form  in  children  se\eral  times;  but  in  a  lari^e  majority  of  cases  cancer 
of  the  testicle  belongs  either  to  the  encephaloid  or  fungoid  varieties. 

Scirrhus  of  the  Testicle,  like  scirrhus  occurring  elsewhere,  is  seldom 
or  never  seen  except  in  advanced  life;  its  progress  is  slow  and  insidious, 
but  generally  accompanied  with  pain  ;  the  epididymis  and  vas  deferens 
are  early  involved ;  the  tumor  rarely  attains  a  great  size,  but  it  is  exceed- 
ingly hard  and  nodulated,  and  in  proportion  to  its  bulk  is  heavier  tliaii 
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atiy  other  form  of  tnmor  in  this  (irgan.  The  concnrrence  >if  ft  general 
CftticerouB  cachexy  and  exploration  will  serve  to  complete  the  diagnosis. 
CoUotd  Cancer  of  the  Testicle  preBents  very  mn«Ji  tlie  same  general 
KiBtoiy  as  the  eucephaloid  luid  fungoid,  wliieh  are  presently  to  be  de- 
scribed ;  Init  I  have  seen  it  only  in  f4ii]dho*>d  and  infancy;  and  in 
these  coses  it  has  been  sometimes  found  diiBciilt  to dietinguish  it  from  a 
hydrocele,  on  account  of  the  nniform  oval  shape  which  it  is  apt  to  as- 
sume, its  great  and  nniform  etaeticity,  and  iu  occasional  trail  el  ucency. 
The  colloid  testicle  is,  however,  in  moat  cases,  less  transhtcent  than  an 
in&iitile  hydrocele;  it  is  usually  more  nearly  oval  and  less  pyriform  in 
shape;  it  grows  with  greater  rapidity,  and  8iX)n  exceeds  in  size  the  di- 
mensions usually  attained  by  the  hydrocele.  In  most  cases,  also,  thu 
general  health  is  early  impaired.  Exploration,  with  or  without  a  micro- 
scopical examination,  will  always  complete  the  di^nosis. 

Enoephaloid  of  the  Testlcleoccnrsat  all  periods  of  life;  it  ia  usually 
ni|)id  in  its  growth,  and  in  several  instances  I  have  seen  it  attain  the 
Mze  of  a  cocoa-mit  in  the  couree  of  a  few  months.  The  sm-face  is  gener- 
ally somewhat  irregularly  elevated  ;  it  is  elastic  or  spongy  to  the  feel ; 
and  its  progress  is  unaccompanied  with  the  signs  of  inflainniation.  If 
allowe<l  til  remain,  the  scrotum  eventually  ulcerates  and  gives  way  to  the 
pressure  of  the  morbid  growth,  and  a  fungoid  mass  protrudes. 

Differing  in  no  essential  point  from  encephaloid  as  it  presents  itself 
in  other  organs  and  structures,  a  further  description  of  tliis  malady 
as  it  appears  when  it  invades  the  testicle  is  uunecetisary. 

Treatment. — Excision  is  practised  sometimes,  and  with  propriety-,  in 
all  the  varieties  of  cancerof  the  testes,  when  the  disease  has  not  involved 
the  cord  ;  not  indeed  with  tlie  expectation  of  effecting  a  cure  of  what 
eiperience  has  proven  to  be  an  almost  inevitably  fatal  malady,  but  sole- 
ly as  a  palliative,  and  to  defer  for  a  time  the  fatal  event 

»Oulration. 
I  parts  ha\Hng  been  previously  ivell  shaven,  an  incision  is  made 
a  point  opposite  the  external  aMominal  ring  to  the  most  depend- 
ing portion  of  the  sac.  In  case  the  testis  is  much  enlarged,  and  espe- 
cially when  the  operaticm  is  made  for  the  removal  of  a  malignant  dia- 
ease,  it  will  be  advisable  to  make  double  elliptical  incisions,  Including  a 
considerable  portion  of  the  scrotum ;  taking  care,  however,  to  leave  auf- 
tieient  integument  to  render  it  certain  that  the  lips  of  the  wound  may 
be  easily  approximated.  By  carrying  the  incisions  to  the  lx)ttom  of  the 
Bcrotani,  and  by  ablation  of  superSuous  integument,  the  subsequent 
drainage  will  be  more  complete,  and  the  cure  will  not  be  retarded  by 
pouches  containing  pus. 

Before  the  inti-oduction  of  ansesthetics.  It  was  my  nanal  practice  to  di- 
nuniflb  the  pain  of  tlie  operation  by  dividing  the  cord  before  dissecting 
MBMlie  testis ;  and  if  for  any  reason  the  operation  shoidd  have  to  b» 
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performed  while  complete  conscionsneee  remains,  I  shall  advise  the  same 
procedure.  For  this  purpose  the  cord  inust  be  freely  exposed,  divided, 
and  its  arteries  secured,  as  the  second  step  of  the  operation.  When, 
however,  the  patient  is  insensible,  it  will  be  found  more  convenient, 
after  making  the  first  incisions,  to  expose  and  enucleate  the  testicle,  avoid 
ing  carefully  the  septum  which  separates  the  testes,  and  then  to  carry 
the  dissection  upwards  until  the  point  is  reached  where  it  is  thought 
proper  to  divide  the  cord.  This  must  be  above  all  traces  of  disease,  if 
possible.  When  the  cord  is  divided  it  retracts,  in  some  cases,  two  or 
three  inches,  and,  withdrawing  itself  within  the  inguinal  canal,  it  may 
become  necessary  to  lay  open  this  canal  m  order  to  secure  the  bleeding 
vessels.  This  accident  has  happened  pretty  often,  and  surgeons  have 
devised  various  expedients  for  its  avoidance.  When  no  portion  of  the 
cord  is  involved  in  the  disease,  and  it  can  be  severed  safely  close  to  the 
testis,  it  will  be  generally  sufficient  to  hold  the  cord  between  the  thumb 
and  finger ;  and,  having  divided  it  below  the  point  where  it  is  held,  to 
retain  it  in  view  until  the  spermatic  and  deferent  arteries  are  tied ;  but 
in  case  it  has  to  be  divided  higher,  and  especially  when  the  cord  is 
drawn  out  of  the  ring  by  a  tumor  of  great  size,  one  of  two  expedients 
must  be  adopted, — either  the  cord  must  be  tied  in  mass  with  a  strong 
ligature,  or  it  must  be  transfixed  with  a  needle  armed  with  a  similar 
ligature  and  held  in  place  until  the  cord  is  divided  and  the  arteries  are 
ligated.  Mr.  EHchsen  prefers  the  ligature  in  mass  in  all  cases,  and 
thinks  no  inconvenience  or  injury  is  likely  to  result  from  this  method. 
Most  surgeons  think  differently ;  and  for  myself  I  am  obliged  to  say 
that  in  the  only  case  in  which  the  ligature  was  applied  to  the  entire 
cord  under  my  observation,  the  patient  suffered  great  pain  as  a  conse- 
quence ;  and  my  opinion  is  that  it  is  much  better  in  such  cases  to  trans- 
fix the  cord  with  the  ligature,  which  places  it  wholly  under  control; 
and,  in  order  to  provide  against  the  possible  occurrence  of  secondary 
bleeding,  to  permit  this  to  remain  in  the  wound  several  days,  as  a  liga 
ture  of  reserve. 

The  bleeding  from  the  vessels  of  the  scrotum  is  also  quite  as  likely 
to  prove  troublesome,  within  the  next  ten  or  twelve  hours,  as  that  which 
may  occtrr  from  the  vessels  of  the  cord :  indeed,  according  to  my  ex 
perience,  it  is  much  more  so.  The  arteries  of  the  scrotum  are  numer- 
ous, and  the  formation  of  coagula  is  perhaps  prevented,  in  some  meas- 
ure, by  the  constant  veniiicular  motion  occasioned  by  the  remaining  fibres 
of  the  cremaster  and  dartos  muscles ;  but  tlie  chief  source  of  these  trouble- 
some secondary  haemorrhages  is  the  retraction  of  the  vessels  into  the  ex 
ceedingly  loose  areolar  tissue  where  thrombi  enclose  their  orifices,  which, 
as  has  elsewhere  been  explained,  encourage  tlie  bleeding.  Too  much  pains 
cannot,  therefore,  be  taken  in  securing  every  vessel  which  bleeds.  When- 
ever a  small  clot  of  blood  is  seen  entangled  in  the  meshes  of  the  cellu- 
lar tissue,  the  sponge  must  be  applied,  rudely  if  necessary,  for  its  re- 
moval, and  the  bleeding  vessel  must  be  tied.     The  wound  may  then  b^ 
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'Joeed  by  entnrea,  and  the  parte  covered  with  clotha  moistened  witi 
tepid  water ;  tlie  remnant  of  the  ecrotum  being  kept  well  supported  by 
k  small  pillow  placed  between  the  tliighs. 


Bydcocele,   H.  O. 


Of  hydrocele  there  are  several  varieties,  namely,  hydrocele  of  the 
tunica  vaginalis  testis,  occurring  in  the  adult;  hydrocele  of  the  same 
tnnic  occurring  in  the  infant,  or  infantile  hydrocele;  hydroeele  of  the 
rord,  and  encysted  hydrocele. 

Hydrocele  of  the  Tunica  Tag^alis  Testis  in  the  Adult. — A 
dropsy  of  the  tunica  vaginalis  testis  may  ocenr  at  any  period  of  life. 
In  old  age  it  is  probably  sometimes  due  to  certain  changes  in  the  gen- 
eral system  or  in  the  serous  fturfacea  incident  to  advancing  years ;  but 
a  large  majority  of  Ihe  cases  occurring  in  youth  and  middle  life  may  be 
traced  to  some  degree  of  hypertemia  induced  by  a  local  injury,  a  goii- 
orrlicBal  metastasis,  or  to  excessive  venery.  Not  nnfrequently  the  tes- 
tis is  found  also  moderately  enlarged  and  pretematiually  sensitive.  It 
ia  seldom  that  the  effusion  takes  place  simultaneously  in  both  sacs ;  and 
one  sac  is  about  equally  liable  to  the  malady  as  tljo  other, 

A  hydrocele  is  usually  pjTiform  in  shape,  with  ita  base  directed  down- 
wards. In  perhaps  one  case  out  of  every  twenty  or  thirty  I  have 
found  it  cylindrical,  tlie  upper  portion  of  the  sac,  with  probably  a  por- 
tion of  the  tunic  enclosing  the  cord,  yielding  to  the  pressure  of  the  con- 
tained fluid  in  an  equal  degree  with  the  lower  pirtion ;  or  it  may  become 
constricted  and  assume  the  shape  of  an  hour-glass.  Its  surface  iesmooth 
and  uniform,  and  on  pressure  it  gives  a  distinct  sensation  of  elasticity, 
and  of  duid  contained  in  a  single  cavity.  It  is  not  usually  tender,  pain- 
ful, or  discolored.  A  hydrocele  seldom  contains  more  thau  eight  or  ten 
ounces  of  fluid,  but  occasionally  old  hydroceles  attain  an  enormous  size 
and  are  found  to  contain  several  pints,  and  it  ia  said  that  Gibbon,  the 
historian,  had  a  hydrocele  which  contaiued  six  quarts.  The  testis  may 
generally  be  distinctly  felt  in  the  lower  and  back  part  of  the  tumor, 
and  it  will  be  especially  recognized  by  the  |)eculiar  pain  which  the  pa 
tient  suffers  when  that  organ  is  touched.  The  surgeon  must  not  omit 
to  ascertain  the  actual  position  of  the  testis  before  he  undertakes  au 
operation,  inasmuch  as  its  position  is  in  certain  abnormities,  or  as  a  con- 
sequence of  a  diseased  and  contracted  condition  of  the  tunic,  in  front 
of  the  tunica  vaginalis, 

Eeceut  hydroceles,  and  especially  infantile,  are  generally  translucent; 
the  translucency  can  be  best  observed  by  taking  the  patient  into  a  dark 
room,  and  looking  across  one  side  of  tlie  tumor  toward  a  lighted  candle 
held  below  the  buttocks.  In  certain  old  hydroceles  the  thickening  of  the 
Bac,  and  the  change  in  color,  consistence,  and  chemical  character  of  the 
contents  may  render  the  tumor  opaque.  If  the  inexperienced  surgeon 
any  difficulty  now  in  distinguishing  it  from  an  in^piinal  hernia 
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become  scrotal,  he  will  be  aided  in  his  farther  diagnosis  hy  its  histoiy.  A 
hernia  has  descended,  probably  very  gradually,  from  above ;  ahydiooek 
commences  from  below.     The  enlargement  connected  with  a  hernia  ex- 
tends within  the  ring,  and,  if  the  hernia  occupies  the  scrotum,  it  is  of  ihe 
shape  sometimes  of  an  hour-glass,  but  the  constricted  portion  is  higher 
up  than  in  the  hour-glass  constriction  of  hydrocele ;  or,  if  it  has  not  de- 
scended so  far,  its  base  is  directed  upward.     It  must  be  remembered, 
also,  that  a  hernia  which  cannot  be  returned  into  the  cavity  of  the  abdo- 
men must  speedily  give  rise  to  symptoms  of  a  sufficiently  grave  and  dis- 
tinctive character  to  render  its  diagnosis  absolute.    The  exploring  needle 
can  only  be  employed  with  safety  as  a  means  of  diagnosis,  when  the 
question  of  the  existence  of  a  hernia  has  been  satisfactorily  excluded. 
Occasionally  a  hydrocele  and  a  hernia  coexist.         I  have  met  with 
several  of  these  examples. 

The  contents  of  a  hydrocele  are  in  most  cases  a  thin  straw-colored 
serum,  which  may  be  regarded  as  the  result  of  an  increased  secretion 
and  accumulation  of  that  fluid  which  naturally  moistens  the  interior  sur- 
face of  the  sac.  Sometimes  it  contains  tibrine  and  other  well-declared 
products  of  inflammation ;  there  may^  be  present,  also,  blood-globules, 
fatty  matter,  cholesterine,  or  a  substance  resembling  milk.  In  a 
case  in  which  I  recently  perfonned  the  radical  operation  by  the  long 
incision,  a  smooth  round  ball  escaped  of  the  size  of  a  small  marble, 
quite  solid,  and  composed  chiefly  of  fibrine  with  a  small  amount  of 
cholesterine. 

I  am  not  aware  that  any  plan  of  constitutional,  or  of  local  treatment 
other  than  a  surgical  operation,  has  ever  succeeded  in  the  dispersion  of 
a  hydrocele  ;  although  it  must  be  admitted  that  they  sometimes  dis- 
appear spontaneously.  The  surgical  treatment  is  of  two  kinds,  pallia- 
tive and  radical. 

Palliative  Operation  for  Hydrocele. — The  palliative  treatment  con- 
sists in  the  removal  of  the  fluid  by  tapping.  It  is  resorted  to  whenever 
delay  in  the  performance  of  a  radical  operation  is  considered  desirable; 
and  by  many  surgeons,  as  a  preliminary  to  the  radical  operation,  in 
order  that  the  precise  condition  of  the  testis  may  be  determined  before 
adopting  a  procedure  which  may  be  thought  to  be  more  grave  and 
n)ore  liable  to  serious  accidents. 

Tapping  as  a  palliative  operation  may  be  performed  with  an  ordinary 
trocar  and  canula,  or  with  a  narrow  shari)-pointed  bistoury.  I  have  gen- 
erally employed  the  latter  instrument.  The  scrotum  being  grasped  ^nth 
the  left  hand,  in  such  a  manner  as  to  increase  the  tension  of  the  integu- 
ment over  the  front  of  the  tumor,  and  the  situation  of  the  testis  havinir 
been  ascertained  to  be  normal,  the  knife  is  introduced  into  the  anterior 
and  lower  portion  of  the  sac — but  not  quite  so  low  as  its  base — with  itfc 
point  directed  a  little  upward.  AVhen  the  point  of  the  instrument  has 
fairly  entered  the  sac,  which  may  be  known  by  the  escape  of  fluid, 
it  is  withdi-awn    rathei    slowly,  enlarging  the    tegumentary  incisior 
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a  little  as  it  emerges,  so  as  to  avoid  the  escape  of  the  fluid  into  the 
aubcutaneous  areolar  tissue. 

I  have  once  tapped  a  hydrocele  in  an  old  man  which  resulted  in  a 
radical  cure,  as  the  sac  never  became  refilled  ;  but  in  nearly  all  cases 
the  fluid  gradually  accumulates  again,  and  the  inconvenience  is,  aftei 
the  lapse  of  a  few  months,  as  great  as  ever. 

Radical  Operations  fbr  Hydrocele — Clinical  experience  has  de- 
monstrated that  there  are  two  modes  in  which  a  radical  cure  of  a  hy- 
drocele may  be  accomplished.  By  one  method,  the  fluid  having 
been  evacuated,  the  reaccumulation  is  pi*evented  by  a  restoration  of 
the  serous  surface  to  its  normal  condition,  so  that  hereafter  the  secretion 
is  not  in  excess  of  the  absorption ;  and  the  result  thus  obtained  is  usually 
denominated  a  "  change  of  action."  This  would  seem  to  be  the  only 
pi*oper  metho<l,  if  it  can  be  shown  to  be  reliable,  since  it  is  a  cure 
without  mutilation.  The  other  method  consists  in  obliterating  the  sac 
completely,  after  the  fluid  has  been  evacuated. 

It  may  not  be  possible  to  arrange  all  of  the  various  procedures  under 
these  two  heads,  since  the  same  pi-ocedure  appeal's  to  accomplish  its 
results  sometimes  in  the  one  way  and  sometimes  in  the  other;  but 
the  treatment  by  injections  of  iodine  may  be  considered  as  therapeuti- 
cally typical  of  the  flrst,  and  by  the  long  incision  as  typical  of  the 
second. 

Operation  for  Hydrocele  by  Injection  of  Iodine. — According  to 
Erichsen,  this  method  was  introduced  by  Sir  J.  R.  Martin,  of  Calcutta, 
although  it  is  claimed  by  M.  Velpeau  for  himself,  who  published  his 
first  observations  in  1836.  The  serum  being  withdrawn  by  a  trocar  and 
eanula,  from  one  to  two  drachms  of  the  pure  tincture  of  iodine  are 
thrown  into  the  sac  by  the  aid  of  a  syringe  fitted  to  the  eanula.  The 
iodine  is  retained  a  few  minutes,  longer  or  shoi-ter,  according  to  the 
amount  of  pain  which  it  may  occasion,  and  then  allowed  to  escape.  Mr. 
Syme  and  some  others,  who  have  adopted  this  practice,  have  preferred 
to  leave  the  tincture  in  the  sac,  with  the  expectation  that  it  will  be  sub- 
sequently disposed  of  by  the  absorbents. 

Sulphate  of  zinc,  in  the  proix)rtion  of  two  grains  to  the  drachm  of 
water,  has  also  been  employed  in  the  same  manner;  and  Mr.  Davey,  of 
Ceylon,  attributes  his  remarkable  success  in  the  use  of  Chis  agent  to  his 
practice  of  kneading  the  scrotum,  a  minute  or  two  after  the  injection 
is  made,  to  bring  the  zinc  forcibly  in  contact  with  the  whole  surface  of 
the  membrane.  I  have  seen  brandy  and  water,  port  wine,  and,  in  the 
case  of  an  old  hydrocele,  the  spirits  of  turpentine  employed  in  the  same 
manner.  Indeed  it  would  seem  tliat  any  agent  which  can  cause  irrita- 
tion, or  a  moderate  inflammation  in  the  sac,  is  competent  sometimes  to 
effect  a  cure. 

I  have  selected  the  injections  of  the  tincture  of  iodine  to  illustrate 
the  mode  of  cure  by  a  "  change  of  action ;  "  but  it  is  probable  that  in- 
jections of  the  sulphate  of  zinc,  of  the  persulphate  of  iron,  etc.,  occa- 


880 


RADICAL   OPERATIONS    FOR  HYDROCELE. 


Tapping  with  Trocar  and  Canola. 


Bionally,  but  not  so  often  as  the  tincture  of  iodine,  effect  their  curw 
upon  the  same  principle.  M.  Ilutin  examined  sixteen  cases  in  which 
hydroceles  had  been  cured  by  various  ^^  ^^ 

methods,  and  he  found  eight  in  which 
the  sac  was  wholly  obliterated  by 
adhesions,  four  with  partial  oblitera- 
tion of  the  sac,  and,  in  the  remaining 
four,  the  sac  retained  its  normal  size 
and  appearance. 

In  the  absence  of  experience,  it 
would  seem  proper  to  infer  that  any 
method  of  injection  which  was  lia- 
ble to  ])roduce  adhesive  inflammation, 
in  twelve  out  of  sixteen  experiments, 
would  also  be  liable  to  cause  sup- 
purative inflammation,  in  a  considerable  proiX)rtion  of  cases ;  and,  on  tlie 
other  hand,  that  a  method  which  effected  its  cures  in  the  remaining  four 
cases  by  the  production  of  a  lower  grade  of  excitement  or  of  inflam- 
mation, which  was  only  suflicient  to  cause  a  resolution  of  the  diseased 
condition  upon  which  the  existence  of  the  hydrocele  depended,  ought 
pretty  frequently  to  fail ;  but  the  experience  of  some  surgeons  is  in 
direct  conflict  with  these  theoretical  inferences.  Sir  J.  R.  Martin, 
estimates  his  failures  under  the  iodine  treatment  as  only  one  in  a 
hundred,  and  M.  Velpeau  mtes  them  in  his  experience  at  only  three  per 
cent.  Some  other  surgeons  have  claimed  an  equal  success.'  On 
the  other  hand,  Mr.  Erichsen,  although  convinced  that  iodine  injections 
ought  in  gcnci-jil  to  be  preferred  to  all  other  methods — and  in  this 
opinion  he  says  lie  is  sustained  by  most  English  surgeons — admits  that 
the  ratio  of  success  has  [)robaV)ly  been  exaggerated  ;  but  for  myself  I  am 
obliged  to  go  a  great  deal  farther,  and  to  bay  that  the  failures  by  iodine 
injections  are  quite  equal  to  the  successes.  In  the  early  part  of  my 
practice,  and  for  nuxny  yeai-s,  I  made  no  other  radical  operation  for  hy- 
drocele ;  and  most  or  all  of  my  contemporaries  in  tiiis  country,  under 
the  influence  of  the  great  name  of  Velpeau,  did  the  same.  My  ex- 
perience, therefore,  entitles  me  to  speak  in  some  measure  authorita- 
tively. When  jKH't-wine,  brandy,  and  turpentine  have  been  used,  I 
have  twice  seen  sloughing  of  the  entire  scrotum,  and  in  several  instance^? 
suppuration  of  the  sac.  With  the  tincture  of  iodine,  sloughing  has  never 
occurred  under  my  oljservation,  l)ut  suppurati<ni  has  been  an  occasional 
result.  In  a  considerable  ]>roportion  of  ceases  the  fli*st  operation  has 
})roved  an  entire  failure,  rendering  it  necessary  in  some  cases  to  rej>eat 
tlie  operation  several  times;  and  of  those  remaining  permanently  under 
my  observation,  and  su])])osed  at  fli*st  to  liave  been  cured,  not  a  few  have 
returned  to  me,  after  tlie  la])se  of  two  or  three  yeai-s,  with  the  hydrocele 
as  large  as  ever.  The  conclusion  to  which  this  experience  has  gradually 
conducted  me  is  that  this  operation,  not  wholly  free  from  danger,  is 
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altogether  too  unreliable  to  merit  any  further  trial,  and  I  have  foi 
many  years  abjindoned  it  altogether. 

Operation  fbr  Hydrooele  by  the  Ijong  Incision. — In  the  NeTf 
Fork  Medical  Gazette  for  February  29,  1868, 1  published  the  result 
of  the  operations  made  by  myself  for  hydrocele  by  what  I  have 
termed  the  "  long  incision."  Since  that  date  I  have  repeated  the  same 
operation  many  times,  and  thus  far  not  a  single  failure  or  accident 
hag  been  observed.  My  metliod  is  as  follows :  with  an  ordinary  scalpel 
the  integument  is  divided  on  the  anterior  surface  of  the  tumor  to  the 
extent  of  not  less  than  three  or  four  inches;  this  is  followed  by  a  second 
incision  through  the  tunica  vaginalis  of  at  least  two  or  three  inches  in 
length.  The  contents  of  the  sac  having  escaped,  and  the  bleeding 
vessels  having  been  secured,  a  long,  narrow  piece  of  lint  is  placed 
between  the  lips  of  tlie  wound,  partly  within  the  sac,  and  the  whole  is 
covered  by  a  slippery-elm  poultice;  the  patient  being  directed  to 
remain  in  bed  u}X)n  his  back,  with  the  scrotum  well  supported  by 
a  small  pillow  placed  between  his  thighs.  The  lint  is  generally  re- 
moved on  the  fifth  or  sixth  day;  but  the  poultices  are  continued  a 
week  or  ten  days,  and  after  their  final  removal  the  patient  is  permitted 
to  sit  up,  with  dressings  only  of  simple  cerate.  The  great  length 
given  to  the  incision  is  rendered  necessary  by  the  contraction  of  the 
sac  which  immediately  ensues  upon  its  evacuation,  in  consequence  of 
which  an  opening  three  inches  in  length  becomes  reduced  to  one  inch 
or  perhaps  less.  On  the  fourth  or  fifth  day  following  the  operation, 
there  is  sometimes  a  considerable  inflammation  and  swelling  of  the 
scrotum,  and  often  some  swelling  of  the  testis  and  cord,  but  if  the 
poultices  are  continued  tliis  soon  subsides ;  and  in  the  majority  of  cases 
it  is  no  greater  than  I  have  often  seen  follow  injections  of  iodine. 

The  above-described  operation,  by  long  incision  and  the  subsequent 
introduction  of  tents,  was  practised  by  surgeons  from  a  very  early  date; 
but,  like  many  other  valuable  surgical  expedients,  it  has  vacillated  from 
time  to  time  in  public  favor.  Dr.  N.  Smith,  of  New  Haven,  many  years 
ago  adopted  a  similar  method,  but  the  incision  which  he  made 
in  the  tunica  vaginalis  was  only  three-quarters  of  an  inch  in  length.* 
Dupuytren  employed  a  piece  of  a  catheter  as  a  tent,  in  order  to  secure 
effective  drainage,  and  Dr.  N.  R,  Smith,  of  Baltimore,  attached  a  small 
piece  of  a  sponge  to  the  end  of  the  catheter  to  prevent  it  from  falling 
out  of  the  wound.  A.  piece  of  a  drainage  tube  might  answer  the 
purpose  even  better  than  the  piece  of  catheter. 

In  addition  to  the  guarantee  which  the  long  incision  can  give  of  com- 
plete success,  it  may  be  said  in  its  behalf,  as  compared  with  injections, 
that  by  it  we  avoid  the  danger  of  womidiug  the  testicle  ;  if  a  congenital 


>  Medical  and  Surgical  Memoirt^  by  Nathan  Smith,  M.D.,  late  Prof.  %xagerj^  eto., 
in  Tale  College,  with  Addenda  by  N.  R.  Smith,  M.D.,  Prof.  Sargeiy  in  the  Univeziltj 
of  Baltimore'.  1831,  p.  183. 
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hernia  happens  to  occupy  the  sac,  and  has  not  been  recognized,  iti 
presence  will  be  detected  in  time  to  prevent  its  being  cut ;  if  fibrous, 
cartilaginous,  or  calcareous  bodies  occupy  the  sac,  this  method  alone  can 
effect  their  removal  or  promise  a. cure  ;  there  is  no  danger  of  canang 
gangrene,  as  has  happened  so  often  from  the  escape  of  the  injected  flmdi 
into  the  areolar  tissue ;  no  evils  from  imprisoned  pus  are  to  be  apprehended; 
and  the  surgeon  need  not  be  deterred  by  the  concurrence  of  the  hydrocele 
with  an  enlargement  of  the  testicle. 

Operations  fbr  Hydrocele  by  Setons. — The  use  of  a  seton  for  the 
radical  cure  of  a  hydrocele  is  supposed  to  have  been  recommended  bj 
Galen.  It  was  practised  by  Pare,  Marini,  Pott,  and  by  many  other  ex 
cellent  surgeons  at  different  periods,  and  is  still  preferred  by  some  of  oui 
most  experienced  operators.  Dr.  Gross  prefers  it  to  all  others  on  account 
of  its  "  simplicity,  freedom  from  danger,  and  never-failing  certainty " 
His  mode  of  procedure  is  as  follows :  The  sac  is  evacuated  in  the  usnal 
manner  with  a  trocar  and  canula.  The  trocar  is  then  reintroduced,  and 
with  the  canula  brought  out  through  the  upper  portion  of  the  sac.  The 
trocar  being  again  withdrawn,  a  seton  is  carried  through  the  canula 
by  the  aid  of  a  probe  furnished  with  an  eye,  the  canula  is  removed, 
and  the  seton  left  in  place.  The  seton  is  permitted  to  remain  twenty- 
four  or  forty-eight  hours,  or  until  considerable  swelling  has  taken 
place. 

I  cannot  myself  regard  the  seton  as  either  so  safe  or  so  certain  as  the 
long  incision.  I  have  seen  it  fail ;  and  in  one  instance,  where  a  metallic 
seton  was  employed  by  myself,  in  the  person  of  a  distinguished  artist, 
who  had  insisted  upon  this  mode  of  operating,  the  sac  became  filled 
with  pus,  which  had  to  be  removed  by  incision ;  inflammation  of  the 
absorbents  ensued,  and  abscesses  formed  in  the  corresjx)nding  groin  au^ 
in  the  axilla,  his  final  recovery  being  delayed  several  months. 

Other  Operations  for  Hydrocele. — Electro-puncture,  acupuncture, 
the  cautery,  excision  of  small  portions  of  the  lining  membrane,  and  com- 
pression by  gum-elastic  bags,  are  expedients  which  have  occasionally  been 
resorted  to,  but  not  with  a  suflScient  degree  of  success  to  secure  for  them 
the  general  approbation  of  surgeons.  The  treatment  by  electro-puncture, 
or  by  electricity  without  puncture,  is  the  most  recent  of  the  several  methods 
inst  enumerated,  and  it  is  said  by  certain  late  French  writers  to  dissi- 
pate the  hydrocele  speedily.  The  only  case  in  which  it  has  been  tried, 
within  my  knowledge,  botli  the  negative  and  positive  poles  being  intro- 
duced within  the  sac,  was  a  complete  failure. 

Infkntile  Hydrocele.  Syn.,  Hydrocele  Infantilis,  r.  o. — Tlydnxele 
is  a  pretty  frequent  occurrence  with  infants  who  are  only  a  few  weeks  or  h 
few  months  old.  It  is  presented  under  two  conditions  :  in  one  of  which 
the  (H)mmu'  ication  between  the  tunica  vaginalis  and  the  cavity  of  the 
peritoneum  is  not  closed  ;  a  congenital  imperfection,  to  which  allusion 
has  already  l)een  made  in  tlie  chapter  on  hernia.  This  imperfection 
sometimes  continues  through  adult  life.     In  the  other  case,  which  has 
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deemed  to  me  much  the  most  frequent,  the  canal  of  commuiiiciition  ii 
cloeed,  although  it  may  not  be  obliterated  in  its  entire  length. 

The  causes  of  infantile  hydrocele  are  imperfectly  understood.  It  is 
probably  not  often,  as  in  adults,  due  to  any  inflammatory  action  in  the 
t-estes  tliemselves,  but  perhaps  to  some  injury  suffered  by  the  scrotum 
and  the  tunica  vaginalis  during  parturition,  or  to  the  irritation  caused 
by  acrid  faeces  and  urine.  By  some  writers  those  examples  in  which  the 
peritoneal  process  remains  open  have  been  supposed  to  be  the  results  of 
an  increased  secretion  in  the  peritoneal  cavity,  and  not  to  be  dependent 
in  any  degree  upon  disease  of  the  tunica  vaginalis  testis. 

Symptonis  of  Infkntile  Hydrocele. — Infantile  hydrocele  differs 
from  the  hydrocele  of  adults  chiefly  in  its  greater  translucency,  and  by  its 
assuming  less  unifonnly  a  pyriform  shape.  When  the  canal  is  only 
closed  in  its  upper  half  or  third,  the  form  of  the  hydrocele  is  generally 
nearly  cylindrical ;  and  the  same  is  usually  the  fact  when  it  remains 
completely  patulous.  In  tlie  latter  case,  also,  when  pressure  is  made 
upon  the  sac  for  a  considerable  length  of  time,  a  portion  of  the  contents 
can  generally  be  made  to  recede  into  the  cavity  of  the  abdomen.  In 
some  cases,  however,  although  the  communication  exists,  the  opening  is 
too  small  to  allow  the  fluid  to  pass  in  any  appreciable  quantity. 

Treatment  of  Infkntile  Hydrocele — A  large  proportion  of  these 
cases  get  well  spontaneously  after  the  lapse  of  a  few  weeks  or  months ; 
and  I  have  knowTi  them  to  remain  two  or  three  years,  and  then  dis- 
appear without  surgical  interference.  Dilute  tincture  of  iodine,  the 
iodine  ointment,  and  other  discutients,  applied  externally,  have  been 
credited  with  cm-es,  although  it  might  be  very  difficult  to  show  in  most 
of  these  cases  that  the  cures  were  not  spontaneous.  In  case  applications 
of  this  character  are  made,  the  surgeon  must  bear  in  mind  the  exceeding 
delicacy  and  sensibility  of  the  scrotum  in  children  and  infants.  Vio- 
lent inflammation,  swelling,  vesication,  and  even  sloughing  have  been 
caused  by  the  injudicious  application  of  stimulants  and  vesicants  to  these 
parts,  in  several  cases  that  have  come  under  my  observation. 

Repeated  punctures  with  an  exploring  needle,  followed  by  moderate 
pressure  made  by  the  hand,  so  as  to  force  the  contents  of  the  sac  into 
the  subcutaneous  areolar  tissue,  has  been  recommended  ;  but  my  usual 
practice  is  not  to  interfere  with  these  cases  in  any  manner,  unless  they 
become  so  large  as  to  prove  quite  troublesome,  until  sufficient  time  has 
elapsed  to  render  a  spontaneous  cure  improbable ;  and  when  interference 
is  determined  upon  I  open  the  sac  with  a  narrow  bistoury  and  allow  all 
the  fluid  to  escape  at  once.  A  single  tapping,  made  in  this  manner, 
generally  effects  a  cure  ;  and,  if  it  does  not,  the  same  operation  may  be 
repeated ;  but  under  no  circumstances  ought  either  of  the  so-called 
*^  radical "  operations  be  made  upon  infants,  and  rarely  upon  children 
under  sixteen  years  of  age. 

Hydrocele  of  the  Cord. — Dissections  have  shown  that  the  peritoneal 
process  is  net  completelj  obliterated  in  very  many  persons  during  the 
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whole  period  of  their  lives,  a  small  portion  remaining  patalo as  at  one  or 
another  point  of  the  canal.  In  these  sacculi  of  the  tunica  yaginalii 
propria  funiculi  occur  those  tumors  called  hydroceles  of  the  cord.  It 
must  be  observed,  however,  that  cysts,  bearing  an  exact  resemblance  to 
hydioceles  of  the  cord,  are  occasionally  formed  in  the  areolar  or  othei 
tissues  outside  of  the  peritoneal  process.  When  a  large  number  of  the 
cells  of  the  areolar  tissue,  surrounding  the  cord,  are  involved,  constitut- 
ing a  variety  of  "  adventitious,  multilocular,  serous  cysts,'*  it  is  called 
"  diffused  hydrocele  of  the  cord?^  A  hydrocele  of  the  cord  may  be  recog- 
nized as  an  oblong,  elastic,  and  generally  translucent  tumor  situated  in 
the  course  of  the  cord ;  and  which,  according  to  its  size  or  situation, 
may  or  may  not  extend  within  the  inguinal  canal.  It  contains,  in  most 
cases,  a  fluid  precisely  analogous  to  that  found  in  hydroceles  of  the 
tunica  vaginalis  testis. 

Treatment  of  Hydrocele  of  the  Cord. — A  free  incision  of  the  sac, 
sufBcient  to  insure  a  thorough  evacuation  of  its  contents,  the  introduc- 
tion of  a  narrow  piece  of  tape  to  serve  as  a  tent,  poultices  and  rest  in 
the  horizontal  posture,  constitute  the  only  treatment  which  I  have 
hitherto  seen  fit  to  adopt  in  the  few  examples  of  hydrocele  of  the  cord 
which  have  come  under  my  notice,  and  this  has  proved  to  be  safe  and 
etficacious ;  but  inasmuch  as  they  often  occasion  little  or  no  inconven- 
ience, and  are  sometimes  known  to  disappear  spontaneously,  it  will  be  pm- 
dent  to  defer  operating  until  the  necessity  may  seem  to  be  urgent  Hy- 
gromata  forming  outside  of  the  cord,  or  diffused  hydroceles^  may  be 
treated  in  the  same  manner  as  hydroceles  of  the  cord. 

Encysted  Hydrocele.  Syn.,  Hydrocele  Cystica,  r.  o. — This  term  is 
applied  to  certain  cysts  containing  fluid  which  originate  in  the  tissues 
adjacent  to  the  testes,  but  outside  of  the  sac  of  the  tunica  vaginalis, 
some  of  which  occasionally  intrude  upon  this  cavity,  and  in  such  cases 
especially  bear  a  very  strong  resemblance  to  ordinary  hydrocele.  Two 
varieties  of  these  adventitious  cysts  are  observed. 

The  first  variety^  according  to  Gosselin,  may  be  found  in  two-thirds 
of  the  testes  of  pereons  who  have  passed  the  age  of  forty.  They  rarelj 
exceed  in  size  a  small  pea.  They  may  be  single,  or  several  may  be  found 
connected  with  the  same  organ.  They  are  found  more  frequently  upon 
the  epididymis  than  upon  the  testis,  and  in  either  case  they  are  situated 
immediately  upon  the  outer  surface  of  the  fibrous  membrane  which  en- 
velops these  organs.  Occasionally  they  project  into  the  cavity  of  the 
tunica  vaginalis  and  become  pediculated ;  and  it  is  thought  they  may 
be  the  sources  of  those  fibrous,  cartilaginous,  or  calcareous  bodies  which 
have  been  found  loose  in  these  cavities.  They  contain  a  clear  fluid,  with 
other  microscopical  elements,  but,  unlike  the  second  variety,  never  sper- 
matozoa. They  are  seldom  observed  during  life,  and  probably  never 
demand  surgical  interference. 

Cysts  of  the  second  variety  are  more  rare,  and  may  attain  the  size  of 
an  ordinary  hydrocele.     They  usually  occur  upon  the  epididymis,  and 
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n  some  exainpiea  the  epididjmiB  ia  transformed  into  or  loat  iu  a  maai 
if  cyete.  They  may  eneroatji  upon  the  tnnica  vaginalis  so  as  to  occupy 
ts  entire  cavity.  Their  contents  are  sometimes  precisely  the  same  as 
re  found  in  true  hydroceles,  but  in  most  example  the  contained  fluid 
iiore  nearly  reeerables  water,  or  it  is  of  a  whitish,  milky  color.  Under 
hese  latter  circumstances  it  contains  little  or  no  albumen,  but  almcnt 
Iways  spermatozoa  and  other  spermatic  elements. 

Syxoptoms  of  Encysted  Hydroceles. — The  diagnostic  sj-mptoms  of 
.n  encysted  hydrocele  are  often  obscure.  When,  however,  an  elastic 
ninor  is  found  situated  upon  the  epididymis,  at  its  upper  or  lower  ex- 
remity,  or  upon  either  side,  the  existence  of  this  form  of  adventitiouB 
^wth  may  properly  be  suspected.  When  tliey  occupy  the  tunica 
aginalis  they  can  only  be  recognized  after  the  sac  is  emptied  and  the 
luid  examined. 

Treatment  of  Enoysted  Hydrocele. — The  treatment  is  the  same  as 
or  a  true  hydrocele.  I  have  lately  met  with  an  example  of  a  eperma- 
ozoic  encysted  hydrocele  in  an  old  man,  situated  at  the  tiop  of  the  epi- 
lidymis,  which  was  composed  of  a  number  of  distinct  cells,  and  which 

laid  open  freely,  and  then  by  careful  dissection  removed  almost  entire. 

HMnutooele,  E.  a. 

Blood  is  occasionally  poured  into  the  cavity  of  the  tunica  vaginalis 
estis  as  a  consequence  of  the  operation  of  tapping  for  hydrocele.  I 
lave  frequently  found  a  sufficient  admixture  of  blood-corpuscles  with 
he  serum,  in  a  second  or  third  tapping,  to  give  to  the  contents  a  choco- 
ate  color.  In  one  example  the  sac  became  distended  to  its  original  size 
\i  the  course  of  a  few  minutes  after  evacuation,  furnishing  conclnsive 
vidence  of  the  effusion  of  blood  into  the  cavity  previously  occupied  by 
he  serum.  More  rarely  hfematocele  is  the  result  of  a  blow  upon  the 
crotum ;  and  still  more  rarely  it  occurs  spontaneously. 

Secent  hsematoceleB  can  be  distinguished  in  most  cases  from  hydro- 
eles  by  their  history,  and  especially  by  the  rapidity  of  their  increase, 
,ud  also  by  their  opacity.  Old  hcematoceles  are  also  opaque,  and  aome- 
iraes  acquire  a  considei'able  degree  of  solidity.  The  blood  may  remain 
n  the  sac  many  years  witlioiit  causing  any  more  inconvenience  than  a 
lydrocele ;  or  it  may,  although  rarely,  lead  to  suppuration.  Like  hydro- 
lelee,  they  sometimes  attain  a  very  great  size. 

Treatment. — Absorption  of  tlie  effused  blood  seems  to  have  taken 
tlace  occasionally,  but  it  has  happened  so  seldom  that  this  fortunate  re- 
■ult  can  hardly  be  anticipated.  In  no  case,  whether  the  hiematocele  is 
pontaneous  or  of  traumatic  origin,  will  it  bo  proper  to  evacuate  the 
ac  until  after  the  lapse  of  a  few  days  or  weeks,  or  until  the  opportunity 
las  been  g'ven  for  the  eoinplete  occlusion  of  the  bleeding  vessels.  Id 
ecent  cases  absolute  rest  must  be  enjoined,  and  cool  applications  made 
xoitinnouBly  for  several  successive  days.     The  patient  may  then  be 
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permitted  to  go  about,  with  the  scrotum  well  supported  by  a  Buspensorj 
bag.  If  after  a  month  or  two  no  tendency  to  spontaneous  cure  is  ob- 
served, the  patient  may  as  well  submit  at  once  to  an  operation  for  it» 
relief.  Tapping  with  a  large  trocar  and  canula  has  generally  been  re- 
commended ;  but  unless  the  hsematocele  is  very  large  and  very  old,  the 
better  plan  is  to  treat  it  by  the  long  incision,  in  the  same  manner  that 
I  have  advised  for  hydroceles.  In  the  case  of  large  and  old  h»n)«to- 
celes,  the  sac  is  sometimes  greatly  thickened,  and  the  amount  of  inflam- 
mation and  suppuration  resulting  from  exposure  of  this  extensive  surface 
may  render  the  recovery  tedious  and  uncertain.  In  such  cases  it  will 
be  advisable  either  to  temporize,  by  tapping,  or  it  may  be  considered 
whether  it  will  not  be  more  safe,  if  a  radical  cure  is  proposed,  to  excifle 
the  entire  sac  with  the  corresponding  testicle. 

Varicocele.    83rih  Oixiooele,  R.  O. 

Enlargement  of  the  veins  of  the  spermatic  cord  exists  in  some  degree 
in  about  one  of  every  eight  or  ten  male  adults ;  and  with  rare  exceptions,^ 
the  veins  of  the  left  side  are  alone  implicated ;  indeed  the  right  sperma- 
tic veins  appear  to  be  no  more  liable  to  enlargement  than  other  super- 
ficial veins  of  the  lower  portion  of  the  body.  The  most  plausible  con- 
jecture which  has  hitherto  been  offered  for  the  greater  frequency  of 
varicocele  on  the  left  side,  is  the  anatomical  fact  that  the  left  spermatic 
vein  empties  itself  into  the  left  emulgent  at  a  right  angle,  in  consequence 
of  which  the  returning  «pennatic  current  meets  with  unusual  resistance, 
while  the  right  spermatic  vein  enters  the  vena  cava  ascendens  at  an  acute 
angle,  or  nearly  in  the  direction  of  the  upward  current  of  the  latter, 
and  consequently  meets  with  no  obstruction.  It  has  been  suggested 
that  fsecal  accumulations  in  the  sigmoid  flexure  of  the  colon  may  have 
some  influence  in  the  production  of  varicocele.  Brinton  has  also  de- 
monstrated the  existence  of  a  valve  in  the  right  spermatic  vein  at  its 
entrance  into  the  vena  cava,  which  prevents  the  regurgitation  of  blood, 
while  no  such  provision  exists  at  the  emulgent  vein  on  the  left  side. 

Diagnosis. — The  feel  of  a  varicocele  has  been  very  aptly  compared 
to  a  bundle  of  earthworms.  From  a  hernia  it  is  distinguished  by  the 
fact  that  a  scrotal  hernia,  with  which  alone  it  is  liable  to  be  confounded, 
descends  slowly  and  gradually  from  above,  while  varicose  veins  are  first 
observed  in  the  most  depending  portions  of  the  cord  or  scrotum.  More- 
over, if  the  patient  rests  for  a  few  moments  in  the  recumbent  posture, 
the  veins  will  become  emptied,  and  the  enlargement  will  in  some  nieaf- 
ui*e  disappear,  as  might  happen  also  if  it  were  a  hernia ;  but  if  now 
the  finger  be  placed  upon  the  external  ring  and  the  patient  be  directed 
to  rise,  the  blood  Avill  soon  return  to  the  veins ;  but  if  it  is  a  hernia,  it 
cannot  descend  until  the  finfjer  is  removed. 

A  varicose  condition  of  the  spermatic  veins,  in  most  cases,  causes  bnt 
little  inconvenience  beyond  a  sensation  of  weight ;  occasionally,  however, 
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they  have  cansed  atrophy  of  the  testicle,  aiid  in  a  few  inBtanees  I  ha;-* 
seen  varicoceles  assix'iateii  with  neuralgia  of  these  organs;  and  in  other 
cases  they  continue  to  enlarge  from  year  to  year  until  eventually  thej 
attain  a  great  size. 

Treatment, — Qs  ierally  patients  are  content  with  wearing  a  well-ad- 
jiiated  aiispcnsory  bag,  made  of  cotton  cloth  or  silk  netting.  Beyond 
this  nothing  can  be  done,  unless  it  is  determined  to  resort  to  a  radical 
operation. 

The  radical  operations  which  have  been  devised  for  tl»e  cure  of  a  >'a- 
ricouele  are  nmneronfl.  Celsiis  and  jEtina  recommended  obliteration 
of  the  veins  by  caustic.  Telpeau  passed  a  steel  pin  behind  the  veina 
and  then  applied  a  ligature  in  the  manner  of  the  hare-lip  suture ; 
Davats  used  two  pins,  one  of  which  penetrated  the  vein  longitudinally; 
Bonnet  transfixed  the  vein  transversely  with  a  flexible  pin,  and  then  the 
ends  were  bent  toward  each  other,  but  no  ligature  was  applied  ;  Frjcke 
passed  a  ligature  under  the  vein  but  did  not  tie  it,  leaving  it  to  operate 
like  Physiek's  fracture  seton  ;  Delpech,  of  Montpellier,  substituted  a  tent 
for  Fricke's  thread  seton  ;  Rej-naud  passed  a  ligature  under  the  vein 
and  tied  it  over  a  pledget  of  lint ;  Vidal  and  others  have  tied  the  veins 
by  subcutaneous  ligatures ;  Breschet employed  compression  with  pincers; 
Warren  exposed  the  veins,  bisected  and  tied  them ;  Brodie  made  anbcu- 
laneous  bisection,  and  then  employed  pressure;  and  lately  it  has  been 
proposed  to  effect  a  cure  by  the  coagulation  of  the  blood  caused  by  a 
current  of  electricity — that  is,  by  electrolysis. 

I  have  made  this  rapid  survey  of  the  leading  methods  in  order  that 
the  reader  may  understand  that  no  plan  which  ingenuity  can  devise  has 
probably  been  left  untried.  But  a  careful  study  of  the  literature  of 
this  subject  will  show  that  nearly  all,  perhaps  all  of  these,  and  of  vari- 
ous other  plana  of  obliterating  varicose  spermatic  veins,  have  either 
proved  inetScient,  or  they  have  from  time  to  time  proved  fatal  in  conse- 
quence of  the  supervention  of  phlebitis;  and  each  init£  turn  has  by  one 
surgeon  or  another  been  condenmed  as  useless  or  hazardous.  And  what 
reason  can  be  assigned  why  one  method  should  prove  less  dangerous 
ihan  another,  90  long  as  they  all  alike  accomplish  the  obliteration  of  the 
veins  by  the  same  process,  namely,  by  inducing  in  a  greater  or  less  de- 
gree inflammation  ?  For  notwithstanding  it  is  affirmed  that  electrolysis 
will  accomplish  a  permanent  cure  by  coagulation  of  the  blood  alone,  we 
venture  to  question  whether  further  and  more  careful  observation  will 
sustain  the  statement.  The  fact  seems  to  be,  that  while  the  obliteration 
of  veins  in  any  portion  of  the  body,  by  the  products  of  inflammation,  is 
attended  with  some  risk,  in  the  case  of  the  spermatic  veins  the  risk  is  con- 
siderably greatei'.  I  have  myself  tied  the  spermatic  veins  quite  often  by 
Eeynaud's  method,  which  is  the  most  simple  of  all,  and  have  as  yet  met 
with  no  fatal  results ;  yet  having  become  fully  conviuceii  that  it  is,  like 
all  the  other  plans,  attended  with  more  risk  than  ought  to  be  incurred  for 
a  malady  which  in  itself  never  causes  death,  I  have  of  late  relinquished 
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It  altogether.  It  is  proper  to  say,  also,  what  most  or  all  writers  have  hith- 
erto too  much  concealed,  namely,  that  every  method  enumerated  is  lia- 
ble to  fail  altogether,  and  in  no  instance,  probably,  have  either  of  them 
ever  accomplished  a  complete  cure.  According  to  my  experience,  in 
whatever  manner  the  occlusion  of  the  veins  is  effected,  more  or  leas  of 
the  varicosity  always  remains. 

What  I  have  to  propose,  and  what  I  have  now  for  some  years  prac- 
tised, is  the  operation  first  suggested  and  practised  by  Sir  Astley  Cooper, 
who  also  had  become  fully  convinced  of  the  danger  attending  the  ordi- 
nary methods.  It  consists  in  converting  the  scrotum  into  a  suspensoiy 
bag,  by  the  removal  of  a  large  tegumentary  flap.  That  portion  of  the 
scrotum  which  corresponds  to  the  varicocele,  with  a  portion  of  the  scro- 
tum upon  the  opposite  side,  is  lifted  from  the  testis  and  cord,  and  from 
their  investing  tunics,  and  removed  either  with  strong  scissors  or  the 
knife.  The  bleeding  arteries  are  then  secured,  and  the  wound  is  closed 
by  sutures  in  the  usual  manner.  The  result  is  eventually  a  more  com- 
plete subsidence  of  the  varicosity  than  by  any  other  plan,  and  the  fcnma- 
tion  of  a  permanent  suspensory  bag  which  prevents  all  farther  incon- 
venience from  the  varicocele. 

I  have  never  seen  fit  to  cut  away  the  spermatic  veins  at  the  same 
time ;  but,  if  they  were  unusually  large,  I  should  not  hesitate  to  do  so, 
since  they  would  not  require  the  ligature ;  and  experience  has  shown  that 
wounded  veins,  whose  channels  become  closed  spontaneously  or  by 
the  aid  of  moderate  pressure,  are  not  very  liable  to  a  progressive  or  to  a 
diffuse  suppurative  inflammation. 

Quite  recently  it  has  been  proposed  to  make  the  tegumentary  ablation 
after  the  application  of  clamps,  constructed  somewhat  upon  the  princi- 
ple of  Nott's  linear  ^craseur,  depending  solely  upon  the  clamp  to  con- 
trol the  bleeding  ;  but  I  would  rather  trust  to  the  ligatures  in  all  opera- 
tions upon  the  scrotum  ;  and,  to  confirm  the  justness  of  my  apprehensions 
in  this  regard,  it  will  be  proper  to  state,  that  I  have  been  consulted 
within  a  few  days,  in  a  case  in  which,  clamps  having  been  used,  the 
ablation  effected,  and  sutures  applied,  a  secondary  haemorrhage  took 
place,  forming  an  enormous  thrombus  under  the  integimient,  which 
made  it  necessary  to  remove  all  the  sutures  and  apply  ligatures 
to  the  bleeding  vessels ;  and  as  a  final  result,  the  entire  scrotum 
sloughed  away,  leaving  the  testes  wholly  denuded.  It  will  not  do  to 
say  that  this  accident  has  not  happened  after  an  experience  limited  to  a 
few  operations.  The  method  exposes  to  the  danger  of  its  occurrence, 
and  in  the  minds  of  prudent  surgeons  this  will  be  regarded  as  sufficient 
for  its  rejection. 
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EpltheUoma  of  tlia  Sorotum.     Syn.,  Oarcmoma  EpithelioBam,  R.  O..   Ohioui«y< 
Eweep'i  Cancer. 

In  Great  Britain  and  in  some  other  portions  of  Europe  chimney-eweep'i 
cancer  ie  quite  common  ;  but  iu  thiB  coiintjj  it  is  exceedingly  rare.  It 
appear  to  be  caused  in  most  casee  by  the  continued  action  of  soot,  min- 
gled perhaps  with  the  natural  Becretioiis  of  the  tegumentary  glands, 
which  lodge  in  the  rugie  of  the  acrotiim.  The  malady  preaenta  itself 
at  firet  as  an  excoriation,  as  a  tubercle,  or  as  a  papillifonn  growth  resem- 
bling a  wart,  and  in  its  progress  it  involveo  firet  the  euperficial  strocturefl 
and  then  those  wliicli  He  more  deep.  Eventually  extensive  ulcerations, 
with  fungus,  bleeding,  and  sloughy  granulations,  enlargement  of  the  in- 
guinal glands,  and  a  general  failure  of  the  various  functiouB  of  the  body, 
indicate  that  the  disease,  which  was  at  first  probably  purely  local  and 
Biifficiently  simple  in  its  character,  is  resigned  to  malignancy. 

Treatment — Like  tegumentary  epithelioma  elsewhere,  if  removed 
by  the  knife  in  ench  a  manner  as  to  include  all  Che  tissues  involved,  and 
at  an  early  stage  of  its  progress,  a  cure  may  generally  be  anticipated. 


EleptumtiaBii  Arabum  of  the  Scrotum.    Syn.,  Blephautiaaia  Scroti,  B.  O. 

Elepliantiasis  arabum,  whether  of  the  scrotum  or  of  other  portiona 
of  the  body,  is  in  the  United  States  a  rare  affection.  Only  three  eases  of 
elepiiantiasis  of  the  scrotum  in  which  the  tnmor  had  attained  much  size 
have  been  reported  by  OTir  surgeons,  all  of  which  occurred  in  negroes 
In  1S37  Dr.  Ficton,  of  New  Orleans,  removed  succeHsfnlly  a  tumor  of 
this  kind  weighing  fifty-three  pounds.  Dr.  Bozeman,  of  tliis  city,  has 
removed  one  weighing  forty  pounds,  the  patient  dying  subsequently  of 
peritonitis;  and  Dr.  Thebaud,  also  of  this  city,  removed  atliird  in  1866, 
which  weighed  before  removal  sixty-tlu-ee  and  a  Iialf  pounds,  and  after 
removal  fifty-one  and  a  half  pounds. 

Treatment. — Extirpation  is  tlie  only  remedy.  The  arteri^  and 
veins  connected  with  tumors  of  this  kind  are  always  greatly  increased 
in  aize,  and  nnless  care  is  taken  to  tie  the  larger  vessels  as  soon  as  they 
are  divided,  or  the  operation  is  made  with  rapidity,  the  life  of  the  pa- 
tient may  be  endangered  by  the  loss  of  blood.  The  bleeding  will  be 
lessened  somewhat  by  elevating  the  soi-otum  a  few  minutes  before  the 
operation  is  commenced.  The  testes  are  usually  found  buried  in  the 
upper  part  of  the  tumor,  and  the  operation  is  necessarily  prolonged  by 
the  careful  dissection  required  to  avoid  mutilation  of  these  organs  and 
of  the  penis. 

Of  113  cases  operated  upon  at  the  Medical  College  Hospital,  Cal- 
entta,  only  21  died.  The  causes  of  death  were  pyemia  in  9  cases,  diar- 
rhcea  and  exhaustion  in  7.  shock  in  i,  tetanus  in  2,  and  gangrene  iu  1, 
^^^^mpta  varied  in  size  from  fifteen  ounces  to  sevens-five  poundB, 
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action  exists,  than  at  a  later  day,  when  the  growth  has  ceased,  and  the 
inflammation  has  entirely  disappeared. 

The  case  reported  by  Dr.  Tliebaiid  is  very  instructive.  The  patient, 
luaa-c  Newton,  waa  twenty-two  years  old,  and  a  native  of  Georgia.  In 
1859  he  had  suffered  a  contusion  of  the  scrotum,  causing  some  swelling 
and  pain,  and  from  this  time,  for  a  period  of  about  three  years,  during 


which  the  tumor  was  rapidly  increasing  in  size,  the  pain  was  occasionally 
excessive.  Subsequently  he  suffered  very  little,  but. was  unable  to  walk 
on  account  of  the  great  size  and  weight  of  the  tumor.  At  the  time  of 
the  operation  he  was  in  excellent  health,  and  he  was  able  to  urinate 
without  difficulty,  although  tlie  i>eni8  was  buried  completely  in  the  hy- 
[tertrophied  tissues.  The  glans  penis  was  eighteen  inches  from  the  sur- 
face of  the  integument,  the  urine  escaping  through  a  canal  formed  by 
the  walls  of  the  scrotum.  The  position  of  the  right  testis  could  be  de- 
termined by  the  sensations  experienced  by  the  patient  when  firm  pre8si*e 
was  made  ;  the  left  could  not  be  recognized.  The  patient  being  placed 
under  the  influence  of  ether,  a  sound,  extemporized  from  a  stove-poker,. 
was  passed  through  the  canal  in  the  scrotum  to  the  glans  penis,  and 
upon  its  extremity  a  bilateral  crescentic  incision  was  made  twelve  inches 
in  length.  Two  vertical  incisions  were  then  made,  one  on  each  side, 
which  united  below  with  the  extreuiities  of  the  first.  The  flap,  includ- 
ing the  penis,  was  now  dissected  up,  and  a  sound  introduced  into  the 
bladder.  The  right  testis  was  easily  found  and  lifted  by  dissection 
from  its  bed.     The  left  testis  was  not  found  until  after  the  removal  of 
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the  tnmor,  when  it  wns  diecovered  to  Iw  much  atrophied.  All  but  a 
small  portion  of  the  sunitum  was  now  removed,  and  the  penis  and  testa 
being  brought  iuto  position,  the  wound  was  closed.     Kearlj-  odc  han- 


dred  veesele,  most  of  which  were  large  and  open-mouthod  veins,  were 
tied  during  the  operution.     Ilia  recovery  was  rapid  and  complete.' 

Spemutorrboe*,  R.  O. 

Krom  the  earliest  perit>d  at  wliich  the  organs  of  generation  are  fully 
developed,  occasional  seminal  eniiasions  appear  to  be  ineWtable,  and  it 
is  not  certain  but  that  snch  emiseions  are  necessary  for  the  complete 
preservation  of  the  virile  functions.  It  is  only,  therefore,  when  they 
occur  too  frequently  tliat  they  can  properly  be  regarded  as  evidence  wf 
functional  derangement ;  as,  for  example,  when  the  emissions  take  place; 
aa  often  as  onee  or  twice  in  &  week,  and  are  folltiwed  by  a  sense  of  ex- 
haustion, or  by  other  indications  of  disturbance  of  the  nervous  sj-steui. 
Dhirnal  emissions  are  of  more  serious  import  than  nocturnal. 

The  most  coimnon  cause  iif  spermatorrlHea  is  self-jKjllution.  It  may 
be  occasioned,  also,  by  the  presence  of  asearides  iu  the  rectum,  or  hy 
rectal  irritations  of  any  kind,  by  gonorrlicea,  stricture,  or  excessive  veneiT.' 
Sometimes  it  occure  in  persons  of  studiuus  and  sedentary  habits,  with- 
out any  special  or  assignable  cause. 

'  A  Caae  of  Elephantiasis  Arebum,  aucceesfnlly  operated  upon  hj  J,  S.  Thebnnd,  M.D., 
Snryeon  to  the  Bospital  of  the  Colored  Home,  St.  Vmcent'a  HoapitftI,  etc.  Ntv<  Tort 
Med.  Jour.,  May,  1867. 
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Pathology. — There  is  but  one  point  in  the  pathology  of  this  affection 
which  has  been  distinctly  made  out,  namely,  a  preternaturally  sensitive 
and  irritable  condition  of  the  posterior  wall  of  the  prostatic  portion  of 
the  bladder,  which  sometimes  can  be  recognized  by  external  pressure, 
but  more  certainly  by  the  introduction  of  a  sound  or  catheter.  It  is 
easy  to  understand  how  a  continued  hyperesthesia  in  the  neighborhood 
of  and  involving  the  ejaculatory  ducts,  should  tend  to  the  production 
of  erotic  sensations  and  seminal  emissions. 

Treatment. — If  the  emissions  are  only  occasional,  and  do  not  affect 
the  general  health,  no  treatment  is  required ;  and  these  constitute  a  ma- 
jority of  those  cases  which  are  brought  under  the  notice  of  the  surgeon 
If,  on  the  other  hand,  both  the  general  health  and  the  mental  functions 
are  sensibly  impaired,  as  is  sometimes  the  case,  a  careful  inquiry  must 
first  be  made  to  ascertain  the  cause,  and  the  proper  measures  must  be 
adopted  for  its  removal.  In  nearly  all  of  these  latter  examples,  there 
is  evidence  of  a  loss  of  tone  in  the  entire  nervous  system,  and  it  will  be 
proper  to  recommend  plain  but  nutritious  diet,  mineral  tonics,  cold  bath- 
ing, with  frictions,  and  out-4oor  exercise.  All  stimulating  liquors  and 
tobacco  are  hurtful. 

The  emissions  take  place  usually  at  night,  or  toward  morning,  when 
the  patient  has  become  warm  in  bed,  and  is  sleeping  soundly.  In 
such  cases  the  patient  must  be  enjoined  not  to  eat  a  hearty  meal  within 
four  or  five  hours  of  retiring ;  he  must  empty  his  bladder  before  get- 
ting into  bed ;  the  bed  should  be  rather  hard  and  the  coverings  light, 
so  that  his  sleep  shall  be  less  profound ;  he  must  lie  upon  his  side,  never 
upon  his  back,  and,  if  possible,  he  should  rise  a  little  past  midnight,  or 
when  he  has  been  in  bed  about  four  hours,  and,  stepping  upon  the  cold 
floor,  empty  lus  bladder  again*  A  strict  adherence  to  these  rules  seldom 
fails  to  prevent  nocturnal  emissions ;  and,  if  the  habit  can  be  interrupted 
by  these  or  any  other  measures  several  weeks,  the  patient  is  in  a  fair 
way  for  recovery. 

The  object  in  requiring  the  patient  not  to  rest  upon  his  back,  and  to 
empty  the  bladder  often,  is  to  prevent  an  accumulation  of  urine  upon 
the  trigone  and  neck  of  the  bladder,  where  its  presence  is  liable  in  chil- 
dren to  cause  involuntary  discharges  of  urine,  and,  in  those  who  are 
older,  involuntary  discharges  of  semen. 

As  a  direct  means  of  overcoming  the  morbid  irritability  of  the  neck 
of  the  bladder,  no  plan  is  more  often  successful  than  the  application  of 
nitrate  of  silver,  first  suggested  and  practised  by  Lallemand ;  but  the 
instrument  invented  by  Lallemand,  and  employed  by  most  sui^eons  up 
to  a  very  recent  date,  has  proved  very  insecure,  and  ought  to  be  wholly 
laid  aside.  In  addition  to  the  numerous  accidents  which  have  attended 
its  use,  and  which  have  from  time  to  time  been  recorded  by  surgeons, 
it  has  happened  under  my  own  observation,  also,  that  a  young  physician 
who  had  borrowed  my  instrument,  turned  the  stylet  in  tiie  wrong  direc- 
Son  and  broke  it,  leaving  the  cup  containing  the  caustic  and  several 
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inches  of  the  coi]  m  the  urethra,  from  which  it  was  with  great  difficulty, 
and  not  without  causing  much  laceration,  subsequently  removed  by 
narrow  urethral  forceps.  Since  then  I  have  ceased  to  use  Lallemand'f 
instrument  myself,  and  have  never  recommended  its  use  to  others,  but  I 
have  employed  instead  a  method  similar  to  that  which  I  have  seen  more 
recently  recommended  by  Mr.  Erichsen.  A  silver  catheter,  furnished  with 
a  large  number  of  small  holes,  instead  of  the  usual  long  fenestra,  at  its 
vesical  extremity,  is  introduced  to  the  neck  of  the  bladder ;  when  a 
piece  of  sponge,  fastened  to  the  end  of  the  wire  stylet,  and  saturated  with 
a  solution  of  the  nitrate  of  silver,  is  carried  forcibly  to  the  vesical  ex- 
tremity of  the  catheter,  driving  the  caustic  solution  out  upon  the  mucous 
membrane.  In  the  first  experiment,  the  strength  of  the  soluticai  ought 
not  to  exceed  five  grains  to  the  ounce.  If  this  fails,  after  the  lapse  of 
two  or  three  weeks,  ten  or  twenty  grains  to  the  ounce  may  be  employed. 

Latterly  I  have  derived  benefit  in  a  few  cases  from  the  daily  intro- 
duction of  a  steel  sound  of  moderate  size ;  such,  for  example,  as  a  souud 
of  the  size  of  No.  8  or  10,  English  catheter  scale.  In  children  a  tight 
foreskin — phimosis — ^is  an  occasional  caus#  of  erections  and  of  seminal 
emissions,  which  should  be  relieved  by  a  free  incision. 

Beyond  these  measures,  all  of  which  it  must  be  acknowledged  are 
liable  to  fail,  nothing  but  wedlock  can  hold  out  much  promise  of  cure ; 
and  this  has  proved  successful  in  my  observation  almost  without  an  ex- 
ception— not  always  immediately ;  but  the  improvement  is  generally 
manifest  within  a  few  weeks  or  months,  and  a  complete  cure  can  in 
most  cases  be  assured  after  a  year  or  two  at  most.  Nor,  in  general, 
need  any  fear  be  entertained  that  the  virility  of  the  patient  will  be 
found  to  have  been  impaired.  Bejond  a  temporary  incapacity,  result- 
ing from  a  lack  of  confidence,  no  failure  of  the  virile  powers  is  gener- 
ally experienced. 

I  have  omitted  to  speak  of  ligature  of  the  spermatic  arteries,  ligature 
of  the  vas  deferens,  and  castration,  all  of  which  methods  have  occa- 
sionally been  practised  in  extreme  cases  of  onanism  and  in  certain  cases 
of  erotic  mania.  When  practised  for  the  cure  of  onanism,  these  meas- 
ures have  in  most  cases  been  successful ;  but  the  relief  has  not  generally 
been  immediate.  When,  however,  castration  has  been  practised  for  the 
cure  of  erotomania  and  epilepsy,  it  has  almost  uniformly  proved  a  fail- 
ure. Dr.  Bell  says  that  in  all  the  Lunatic  Hospital  cases,  so  far  as  his 
information  extends,  it  has  been  unsuccessful.  At  the  Ohio  Hospital 
it  was  tried  extensively,  but  no  valuable  results  followed.  Mr.  Ilolthouse, 
also,  reports  a  case  in  which  he  practised  castration  for  epilepsy,  but 
die  epileptic  seizures  continued  as  before  the  operation. 

Spasmodic  Spermatorrhoea.  Syn.,  Spermaspasmos. — This  term  has 
been  applied  to  that  condition  of  the  generative  organs  in  which  the 
ejaculation  occurs  prematurely,  that  is,  prior  to  or  simultaneous  with 
complete  erection.  It  sometimes  attends  true  spermatorrhoea,  but  quite 
often  it   is  unassociated  with  invohmtary  and  frequent  seminal  dis- 
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cbar^.    FersonB  of  full  habit  and  in  the  prime  of  life  are  moBt  liable 
to  it 

Treatment. —  When  spermaBpasmoB  is  independent  of  spermator- 
rhoBa,  it  usually  depends  upon  a  condition  of  general  or  local  plethora, 
and  may  be  relieved  by  abstinence  from  stimulating  food  and  drinks, 
by  the  occasional  use  of  hydragogue  cathartics,  and  by  such  other  inter- 
nid  remedies  as  belladonna  and  the  bromide  of  potassium. 

Impotence.    Byn^  Inopia  VixilitatiB,  R.  O. 

Total  absence  of  sexual  desire  and  of  the  power  of  erection  may  be 
caused  by  long-continued  and  absolute  continence.  This  kind  of  leth- 
argy is  sometimes  induced  in  those  who  devote  themselves  to  celibacy, 
and  who  subject  both  their  minds  and  their  bodies  to  the  most  rigorous 
discipline.  Much  more  frequently,  however,  it  is  a  result  of  early  and  ex- 
cessive venereal  indulgence.  It  ensues  upon  atrophy  of  the  testes,  or  upon 
a  complete  annihilation  of  their  functions,  in  whatever  manner  induced ; 
but  the  power  of  erection  often  continues  in  these  latter  cases,  long 
after  die  secretion  of  seminal  fluid  has  ceased.  Even  after  castration, 
if  the  castration  has  been  effected  after  the  development  of  the  sexual 
organs,  the  sexual  desire  and  erections  may  continue  several  years  with- 
out any  very  sensible  abatement,  as  I  have  observed  in  several  instances. 
Impotence  is  sometimes  caused  by  injuries  of  the  head,  and  more 
often  by  injuries  of  the  spine ;  it  is  also  one  of  the  signs  of  failure  of 
the  nervous  functions  in  advancing  years.  In  some  of  these  cases  of 
impotence,  spermatozoa  are  recognized  in  the  occasional  seminal  dis- 
charges, or  in  the  tubuli  after  death ;  in  others  there  is  a  complete 
absence  of  spermatozoa.  Finally,  impotence  may  be  due  to  congenital 
malformation,  or  defect  of  the  generative  organs. 

Treatment. — ^When  depending  upon  long-continued  continence,  the 
re-establishment  of  the  functions  might  properly  be  anticipated,  if  the 
sexual  appetite  were  encouraged  and  stimulated.  Those  examples 
which  depend  upon  early  and  excessive  venereal  indulgence  I  have 
seen  cured  by  attention  to  the  general  health,  and  by  well-applied 
moral  and  physical  restraints.  The  impotence  of  old  age  and  all  the 
other  forms  of  this  malady  may  in  general  be  considered  incurable, 
although  some  temporary  improvement  is  occasionally  observed  from 
the  use  of  phosphorus,  cantharides,  the  ergot  of  rye,  and  strychnia. 

SteriUty. 

Of  late  the  attention  of  the  profession  has  been  drawn  to  the  fact, 
that  many  cases  of  sterility  which  have  hitherto  been  charged  to  the 
female  are  properly  attributable  to  the  male.  "With  all  the  organs  of 
generation  apparently  complete,  and  while  the  functions  seem  to  be 
active  and  normal,  the  spermatozoa  are  sometimes  found  to  be  wholly 
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absent,  or  they  perish  prematurely,  after  ejaculation,  and  therefore  fail 
to  impregnate. 

Treatment. — No  plan  of  treatment  beyond  the  improvement  of  the 
general  health  has  yet  been  suggested. 


CHAPTER  XTm. 

SURGERY  OF  THE  FEMALE  GENITOURINARY  ORGAN& 
Malfoemations  and  Diseases  of  the  Oyasies. 

Absence  and  Rudimentary  Development  of  the   Ovaries.— 

Complete  absence  of  both  ovaries  is  very  rare,  and  is  usually  acoom- 
panied  by  imperfect  development  of  the  remaining  genital  organs ;  in 
some  cases,  the  whole  form  and  development  of  the  body  assumes  a 
masculine  character.  When  a  single  ovary  is  absent,  the  corresponding 
portion  of  the  uterus  is  generally  rudimentary.  Both  ovariee  may  be 
rudimentary.  Fecundation  may  occur  when  both  ovaries  are  imper- 
fectly developed ;  but  where  there  is  a  total  absence  of  these  organs 
fecundation  is  impossible,  and  menstniation  does  not  occur ;  the  sexual 
appetites  are,  however,  often  perfect. 

Atrophy  of  the  Ovaries.  Syn,,  Atrophia  Ovarii,  R.  o.— 
Atrophy  of  the  ovaries  is  usually  a  result  of  senile  changes,  but  it  may 
take  place  in  earlier  life,  and  from  causes  that  have  not  hitherto  been 
explained. 

Hernia  of  the  Ovary  (see  Hernia). 

Inflammation  of  the  Ovary.  Syn.,  Ovaritis. —  Inflammation 
of  the  ovaries  may  be  consecutive  upon  inflammation  or  irritation  of 
adjacent  organs,  or  it  may  occur  as  a  primary  affection.  It  may 
be  in  its  origin  follicular,  parenchymatous,  or  peritoneal ;  although 
it  is  probable  that  neither  the  Graafian  vesicles,  parenchyma,  or  the 
peritoneal  covering  are  ever  seriously  involved  in  the  inflammatory 
action,  without  an  implication  of  the  other  structures.  Its  most  fre- 
quent causes  are  :  suddenly  suppressed  menstruation,  excessive  venerea^ 
indulgence,  including  masturbation,  gonorrhoeal  and  other  inflamma- 
tions of  the  vaginal  and  uterine  cavities,  exposure  to  cold  and  external 
injuries,  puerperal  peritonitis,  and  colitis. 

Ovaritis  in  its  chronic  form  is  indicated  by  a  dull  pain  or  a 
sensation  of  weight  in  the  region  of  the  affected  ovary,  tender- 
ness, and   sometimes  by  an  extension  of  the  pain,  with  a  sensation 
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of  numbness,  to  the  corresponding  ihigh.  The  pain  attending 
clironic  ovaritis  is  apt  to  be  aggravated  by  coitus  and  by  me  istruation. 
In  acute  ovaritis  there  is  often  present,  in  addition  to  a  more  acute 
local  pain  and  tenderness,  active  febrile  excitement,  with  rigors,  the 
rigors  occurring  sometimes  with  great  frequency,  irregularit}",  and 
u  tensity. 

Treatment. — Both  acute  and  chronic  ovaritis  ought  always  to  be 
regarded  as  grave  lesions,  inasmuch  as  they  are  liable  to  terminate  in 
the  formation  of  abscesses,  in  hypertrophy,  or  solid  fibrous  growths, 
in  cystic  and  malignant  tumors  ;  and,  even  when  the  inflammation  ter- 
minates in  the  most  favorable  manner,  the  organ  is  frequently  bd 
maimed  as  to  present  insurmountable  obstacles  to  ovulation,  and  amenor- 
rhoea  with  sterility  may  be  the  result. 

The  treatment  consists  in  the  removal  of  all  sources  of  excitement  to 
the  genitalia,  in  the  suppression  of  gouorrhoeal  and  leucorrhoeal  dis- 
charges, in  absolute  rest  in  the  recumbent  posture,  conjoined  with  low 
diet,  warm  fomentations  to  the  abdomen,  and  other  general  and  local 
antiphlogistic  or  hygienic  measures. 

Abscess  of  the  Ovary. — Acute  abscesses  are  more  likely  to  prove 
fatal  than  those  whidi  are  the  result  of  a  chronic  inflammation.  Chronic 
abscesses  generally  open  into  the  rectum  or  vagina,  sometimes  into  the 
bladder  or  uterus,  and  still  more  rarely  they  make  their  way  to  the  sur- 
face through  the  integument ;  but  it  is  only  when  they  open  into  the 
peritoneal  cavity,  which  is  fortunately  very  seldom,  that  the  safety  of  the 
patient  is  seriously  compromised.  In  most  cases  which  I  have  seen, 
the  abscess  has  made  its  way  into  the  rectum  or  vagina,  and  a  speedy 
recovery  has  ensued. 

Apoplexy  of  the  Ovary.  Syn.,  HsBinorrhage  of  the  Ovary  | 
Ovarian  Heematooele. — At  every  catamenial  period  a  slight  effusion  of 
blood  results  from  the  rupture  of  a  Graaflan  vesicle,  but  occasionally  the 
effusion  has  been  found  in  th&  autopsy  to  have  been  excessive ;  and 
when  the  blood  has  escaped  into  the  cavity  of  the  peritoneum,  the  haem- 
orrhage has  been  known  to  prove  fatal.  The  occurrence  is  said  to  have 
been  attended  sometimes  by  a  sharp  pain  in  the  region  of  the  ovary,  fol- 
lowed by  tenderness,  or,  in  case  the  bleeding  is  profuse,  by  symptoms 
of  anaemia ;  but  I  am  not  aware  that  the  diagnosis  has  ever  been  com* 
pletely  made  out  during  life.    (See  Pelvic  Haematocele.) 

Oophorectomy,  or  Spaying.— This  operation  was  first  made  by  Hegar, 

of  Germany,  on  the  27th  of  July,  1873,  but  owing  to  the  prominence 

subsequently  given  to  it  by  the  operations  and  writings  of  Dr.  Battey, 

of  Rome,  Georgia,  it  is  generally  known  in  this  country  as  '^  Battey's 

operation.^' 
57 
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Oophorectomy  has  been  practised  for  neuralgia  of  the  oyaries^  chronic 
ovaritis,  dysmenorrhoea,  amenorrhoea  with  convulsions,  etc.,  menorrlia- 
gia,  pernicious  menstruation,  hemorrhage  from  myoma,  uterine  fibroids, 
epilepsy,  hystero-epilepsy,  menstrual  epilepsy  and  mania,  nymphomania, 
and  for  various  other  general  and  local  conditions  supposed  to  be  depend- 
ent upon  the  abnormal  or  depraved  action  of  the  ovaries. 

There  are  two  methods  of  operating.  First,  through  an  incision  made 
in  the  abdominal  walls,  and  second,  through  the  vagina.  By  the  first 
method  an  incision  of  not  more  than  three  inches  in  length  is  made  in 
the  median  line,  rather  nearer  the  pubes  than  the  umbilicus.  The  peri- 
toneal cavity  being  laid  open,  one  ovary  is  sought  for  and  brought  to  the 
external  opening,  provided  it  is  found  not  to  be  adherent;  a  strong, 
double,  carbolized  silk  ligature  is  then  passed  through  the  broad  ligament 
immediately  below  the  ovary;  the  ligature  is  separated,  tied  firmly  right 
and  left,  and  cut  off  close,  with  the  purpose  of  leaving  it  buried  in  the 
wound.  The  ovary  is  now  excised,  and  the  other  ovary  being  removed 
in  the  same  manner,  the  external  wound  is  closed. 

A  few  operators  have  preferred  to  separate  the  ovary  from  the  broad 
ligament  by  the  6craseur,  but  this  method  has  been  thought  to  expose 
the  patient  to  the  danger  of  a  secondary  haemorrhage,  and  has  been  sel- 
dom practised. 

The  second  method,  which  has  found  fewer  advocates,  consists  in  ex- 
posing the  vaginal  canal  by  a  Sims  speculum,  acting  as  a  retractor  upon 
its  posterior  wall;  drawing  the  uterus  down  and  forwards  with  a  strong 
hook;  incising  the  posterior  wall  from  the  cervix  downwards;  introduc- 
ing through  the  opening  thus  made  a  sharp  hook,  guided  by  the  finger; 
seizing  the  peritoneum  where  it  forms  the  cul-de-sac  of  Douglas,  and 
drawing  it  out  of  the  wound;  then  making  into  the  peritoneum  a  suffi- 
cient incision  to  enable  the  operator  to  introduce  his  finger  and  a  vulsel- 
lum,  with  which  latter  the  ovary  with  its  broad  ligament  is  seized  and 
brought  down.  The  subsequent  steps  are  the  same  as  in  the  operation 
above  the  pubes,  except  that  the  operator  is  at  liberty  to  leave  the  liga- 
tures hanging  from  the  wound  or  to  cut  them  off. 

Agnew,  in  his  excellent  Treatise  oil  Surgery,  has  tabulated  all  the 
cases  which  he  could  find  on  record  up  to  the  time  of  the  publication  of 
his  second  vohime  (1881),  including  the  cases  which  had  been  previously 
collated  by  Dr.  Paul  F.  Munde  and  published  in  1880.  The  total  num- 
ber tabulated  by  Agnew  is  171;  of  this  number  139  recovered  and  32 
died,  giving  a  mortality  of  18.72  per  cent;  but  in  many  cases  it  does  not 
appear  whether  the  maladies  for  which  the  operation  was  made  were 
cured  or  not. 

Dr.  Agnew,  in  commenting  upon  Dr.  Mund6's  table  of  120  cases,  of 
which  28  died,  a  mortality  of  22.6  per  cent,  says:  ''the  death-rate  is 
not  much  above  that  which  follows  amputation  of  the  thigh,*'  .  .  . 
''so  that  on  the  ground  of  fatality  the  objections  against  its  performance 
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are  not  very  forcible/'  I  protest,  however,  that  this  fact  constitutes  no 
just  ground  of  comparison  between  amputations  of  the  thigh  and  the 
operation  now  under  consideration.  The  one  is  rarely  made,  except  to 
avert  impending  death.  It  is  accepted  usually  as  the  sole  alternative; 
and  if  the  patient  recovers  from  the  operation  he  is  also  in  nearly  all 
cases  "cured.** 

The  other  is  seldom  made  except  fgr  the  purpose  of  relieving  the  pa- 
tient from  pain,  or  from  disabilities  which  render  life  uncomfortable, 
and  gradually  undermine  the  general  health.  It  is  not  then  made  in 
most  cases  as  the  sole  alternative  known  to  science,  and  its  results  are 
very  uncertain.  Agnew  says  correctly,  "the  statistics  are  defective  as 
regards  ultimate  results;  '*  but  enough  can  be  gathered  from  them  to 
justify  a  suspicion  that  more  than  half  have  derived  no  permanent 
benefit  from  the  operation.  This  question  of  permanence  cannot  be  de- 
cided in  the  short  period  of  time  which  has  usually  elapsed  between  the 
operation  and  the  published  report.  The  same  reasons,  also,  which  in- 
duce operators  to  report  their  cases  prematurely,  may  also  influence 
them  in  many  cases  not  to  report  them  at  all,  and  thus  the  Recorded 
cases  may  noi  give  us  a  fair  estimate  of  the  actual  death-rate:  but  even 
accepting  18.72  per  cent  as  the  average  mortality,  it  is,  under  the  sup- 
posed circumstances,  much  too  great. 

Finally,  if,  in  comparing  major  amputations  with  oophorectomy,  our 
attention  is  called  to  the  fact  that  amputation  deprives  the  patient  per- 
manently of  a  useful  member,  it  will  be  proper  to  remind  the  reader 
also  that  odphorectomy  renders  the  patient  permanently  barren. 


Ovarian^  Tamers. 

CyBtic  Tumors.  Syn.,  Ovarian  Dropsy ;  Dropsy  of  the  Graafian 
▼esioles. — ^These  cysts  constitute  the  most  frequent  form  of  ovarian  tu- 
mors. They  appear  to  be  the  result  of  ahypersemia  or  chronic  inflamma- 
tion of  the  ovaries,  in  consequence  of  which  the  fluid  contained  within 
the  Graafian  vesicles  is  augmented  in  quantity  and  eventually  changed  in 
quality.  One  vesicle  alone  may  be  implicated  or  several.  In  most 
examples  of  multilocular  ovarian  cysts,  however,  the  walls  evidently  pos- 
the  power  of  proliferation,  and  the  multiplication  of  cavities  and 


loculi  is  the  result  of  an  active  genesis  in  the  tumor  itself. 

The  hyperemia  which  laid  the  foundation  of  these  tumors  continues 
to  accompany  its  growth  and  development ;  in  consequence  of  which) 
while  it  is  expanding  under  the  pressure  of  the  contained  fluid,  its  walls 
usually  increase  in  thickness,  and  its  vessels  attain  an  enormous  size. 

The  cysts  may  be  found  eventually  to  contain  a  thin  straw-colored 
fluid  resembling  serum,  or  it  may  be  discolored  in  consequence  of  the 
rupture  of  some  of  the  vessels  and  the  escape  of  blood.    In  these  latter 
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cases  the  fluid  has  usually  the  color  of  coffee.  They  may  contain  a 
fatty,  oleaginous  or  gelatinous  fluid  ;  in  other  cases  papillif orm  growths 
project  from  the  interior  waUs,  and  give  to  the  tumor  a  structure  which 
has  received  the  name  of  cysto-sa/rcoma^  or,  becoming  infiltrated  with  a 
colloid  or  medullary  deposit,  they  are  termed  cysto-carcinomcUa, 

In  rare  cases  one  or  more  of  the  cavities  contain  hair  of  various  colore, 
rolled  or  entangled  upon  itself,  vrith  their  roots  embedded  in  the  walls; 
also  teeth,  in  greater  or  less  number,  usually  imperfectly  developed,  and 
some  of  which  occupy  proper  dental  cysts,  while  others  lie  loose  in  the 
cavity.  Cysts  of  this  character,  called  dermoidj  contain  also  an  orange 
or  bronze  colored  oil  or  masses  of  fat,  which  have  resulted  from  the 
degeneration  of  the  pavement  epithelium  cells  thrown  off  from  the  lining 
membranes  of  the  cysts.  The  walls  of  encysted  tumors  have  been 
occasionally  found  to  be  cartilaginous,  and  in  other  cases  calcified. 

Considerably  more  than  half  of  all  the  examples  of  ovarian  tumore 
possess  a  wholly  non-malignant  character,  and  are  either  simple  uniloc- 
ular or  multilocular  cysts,  mth  the  character  of  the  original  secretionb 
only  greatly  increased  and  in  some  degree  modified.  True  cancer  of 
the  ovaries  is  very  rare. 

Symptoms  and  Diagnosis. — ^It  is  not  always  possible  to  determine 
precisely  the  character  of  the  ovarian  tumor ;  nor,  indeed,  as  experience 
has  sufficiently  demonstrated,  to  determine  that  the  growth  in  question 
has  not  originated  from  some  other  organ  than  the  ovary  ;  but,  on  the 
whole,  the  number  of  errors  conunitted  in  the  diagnosis,  by  experienced 
and  careful  surgeons,  has  perhaps  not  been  greater  than  have  occurred 
in  the  diagnosis  of  hemise,  and  of  many  other  accidents  or  diseases  for 
which  grave  surgical  operations  are  made.  It  is  well,  however,  not  to 
underrate  the  difficulties  in  this  regard. 

For  clinical  purposes  it  is  most  important,  first,  that  we  recognize  the 
tumor  as  ovarian  ;  second,  that  we  distinguish  between  the  malignant 
imd  innocent  growths ;  third,  that  we  ascertain  whether  it  is  fluid  or 
lolid;  inasmuch  as  it  is  almost  exclusively  fluid,  innocent,  ovarian 
tumors  which  can  be  regarded  as  proper  subjects  for  surgical  treatment 
If  a  large  portion  of  the  tumor  is  fluid,  although  the  remainder  may  be 
w>lid,  the  operation  is  not  contraindicated.  The  conditions  which  are 
most  apt  to  1)0  mistaken  for  ovarian  cystic  tumors  are  ascites,  colloid 
tumors  involving  the  ovaries  or  adjacent  structures,  and  fibro-cystic 
tumors  of  the  uterus  ;  but  experience  has  shown  tliat  it  is  possible  to 
confound  ovarian  cysts  with  pregnancy,  dropsy  of  the  broad  ligaments, 
encysted  tumors  of  the  Wolffian  vesicles,  cystic  degeneration  of  the  kid- 
neys, ovarian  or  uterine  fibroids,  cancer,  phantom  tumors,  an  enlarged 
spleen,  or  even  a  distended  bladder. 

In  most  cases,  for  some  time  prior  to  the  discovery  of  the  tumor,  the 
patient  has  suffered  from  a  sensation  of  weight,  fulness,  or  pain  in  the 
region  of  the  affected  ovary,  and  in  the  corresponding  thigh  or  perineum, 
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atteDded  with  yesical  and  vaginal  irritation,  and  with  some  irregalarity 
in  menstruation.  The  menstruation  sometimes,  although  very  rarely, 
is  arrested  altogether  from  a  very  early  period — a  circumstance  which 
may  always  suggest  a  suspicion  that  the  character  of  the  tumor  is  mci- 
lignant,  or  at  least  composite.  The  breasts  not  unf  requently  sensibly  eci- 
large ;  chlorosis  and  hysteria  are  often  present  As  the  tumor  increasi's 
in  size  it  usually  becomes  more  central  in  position,  but,  unless  adherent, 
it  may  be  easily  displaced.  I  have  seen  double  ovarian  tumors  which 
could  be  crossed  and  made  to  change  places  upon  opposite  sides  of  the 
-abdomen. 

Vaginal  examination  generally  reveals  some  uterine  displacements 
or  deviations,  with  elevation  or  depression  of  tlie  entire  body  of  the 
uterus ;  sometimes  the  uterus  is  lifted  and  elongated ;  at  other  times 
compi-essed  and  partially  atrophied.  Encysted  ovarian  tumors,  the  con- 
tents of  which  are  fluid,  may  be  felt  to  fluctuate  through  the  vaginal  . 
walls. 

Unilocular  encysted  tumors  rarely  attain  a  size  larger  than  a  man's 
head  ;  and  tliey  present  a  smooth,  uniform,  globular  outline,  with  con- 
siderable fluctuation. 

Multilocular  cysts  often  fill  the  entire  abdominal  cavity,  encroaching 
upon  the  cavity  of  the  thorax  ;  their  fluctuation  is  more  diffused  but  less 
distinct,  and  some  irregularity  of  the  surface  may  often  be  recognized. 
If  composite,  the  different  cavities  contain  materials  differing  in  den- 
sity, and  the  surface  is  more  or  less  unequal. 

Most  malignant  growths  present  an  unequal  surface ;  fluctuation  is 
often  absent  or  indistinct;  they  grow  with  great  rapidity,  and  are 
accompanied  with  marasmus,  anaemia,  and  other  signs  of  the  cancerous 
cachexy.  They  are  often  accompanied  with  lancinating  and  burning  . 
pains  through  the  tumor ;  the  amount  of  fluid  accumulating  within  the 
peritoneal  sac  (ascites)  is  at  an  early  day  excessive,  and  out  of  propor- 
tion to  tlie  size  of  the  tumor ;  there  is  also  present  in  most  cases  indu- 
i*ation  of  tlie  omental  and  other  visceral  glands,  and  of  the  recto-vesi- 
cal  septum,  due  to  the  presence  of  cancerous  infiltrations.* 

The  following  is  a  brief  summary  of  the  dififerential  signs  by  which 
we  may  hope  to  distinguish  between  ovarian  cysts  and  fibro-cysts  of  the 
uterus,  which  are  given  by  Dr.  Charles  0.  Lee,  of  this  city,  in  a  papei 
communicated  to  the  New  York  Medical  Journal^  for  Novemberj 
1871  :— 


>  DiagnosiB  of  Malignaiit  Disease  of  the  OrarieB,  by  T.  Gaillard  Thomaa  Ktd.  Bmof^ 
jnTift  ly  1871. 
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OVASIAN  CYSTS. 

1.  May  oocur  at  any  period,  eren  before 
puberty. 


FIBBO-CT8T8  OF  THE  UT£Bn& 

1.  Soaroely  ever  oocurs  mider  thiztj— 
generally  between  the  foztietli  and 
fiftieth  years  of  life.        i 


2.  Development  rapid — nsoallj  under 
two  years. 

8.  Aspect  of  face  unaltered,  if  the  gen- 
eral health  is  fair. 

4.  Fluctuation  equable  over  the  whole 
■uzfaoe  of  the  tumor. 


8.  Development   slow ;    generaDy   ova 

two  years. 
8.  ^^  Fades  ut^udna  '*  generally  marked  * 

expression  anxious  and  dejected. 

4.  Fluctuation  confined  to  certain  re 
gions— generally  to  the  upper  por- 
tion, while  the  lower  is  hard  and 
dull 


5.  Vaginal  examination  shows  but  little 
displacement  of  uterus — the  tumor 
smooth  and  distinct  ftom  the  uterus. 


5.  Vaginal  examination  shows  the  uwnt 
high  up  or  displaced.  Tumor  eithet 
not  detected,  or  continuous  with 
the  uterua 


6.  Mobility  of  the  uterus  independent  of 
the  tumor  from  beginning — ^pelvic 
adhesions  rare. 


6.  Independent  mobility  of  the  womb 
confined  to  last  stage  of  the  disetsoL 
Pelvic  adhesions  common. 


7.  Tapping  causes  complete  coLiipse  of 

unilocular    cysts — ^in  polycystic   tu- 
mors, it  reveals  the  endocysts. 

8.  Fluid  clear,    straw-colored,    serous; 

or   viscid,    dear,   mucoid,   albumi- 
nous. 


7.  Tapping  causes  omy  partial  cdl^ne, 

leaving  base  of  the  tumor  firm  and 
indurated. 

8.  Fluid  either  brownish,  bloody,  sero- 

purulent,  muddy;  or  thin,  yellow- 
ish, containing  shreds  of  lymph  or 
diolesterin. 


9.  When  exposed  by  gastrotomy,  the  sac 
is  pearly-blue,  or  white  and  glisten- 
ing ;  rarely  vascular. 


9.  Exposea  sac  dark,  jrascular,  thick,  ano 
frequently  fasdculated  with  fibroni 
bands. 


In  the  diagnosis  of  these  tumors,  and  especially  in  the  attempts  to 
distinguish  them  from  ascites,  percussion  and  auscultation  give  im- 
portant aid.  Valuable  information  may  also  be  obtained  by  the  use 
of  the  exploring  needle. 


Treatment  of  Ovarian  Oysts. 

Puncture  through  the  Abdominal  Walls,  or  Tapping,  is  a  palUa- 
tive  measure,  and  intended,  like  tapping  for  ascites,  to  give  only  tem- 
porary relief,  although  it  has  occasionally  been  followed  by  a  radical 
cure.  It  is  limited,  moreover,  as  a  palliative  measure,  almost  exclu- 
sively to  unilocular  cysts,  or  at  least  to  those  which  are  neither  compo- 
site, solid,  Dor  malignant.      A  multilocular  tumor  may  be  sensibly 
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duomisbed  in  size  by  the  evacuation  of  a.  siogle  c&vity ;  but,  if  the  dia^ 
nosifl  was  well  made  out,  it  would  hardly  be  thought  worth  while  to 
attempt  relief  by  this  method,  unless  the  patient  wae  suffering  very 
greatly,  and  no  other  surgical  alternative  could  be  pi-esenled. 

In  performing  the  operation  of  tap]>ing  upon  an  ovarian  cyst,  we 
select  Dsually  the  median  line,  and  a  point  as  near  the  pubea  as  poa- 
fiible,  without  exposing  ourselves  to  the  risk  of  wounding  the  bladder; 
as,  for  example,  at  the  upper  end  of  the  lower  third  of  the  space  com- 
prised between  the  umbilicus  and  the  pubea.  The  trocar  should  be 
large,  as  the  fluid  is  often  ti>t>  thick  to  escape  readily  through  cue  of 
average  size.  In  other  i-cspecta,  the  steps  of  the  operation  and  the  pi-e- 
cautions  to  be  adopted  are  the  same  as  in  the  operation  for  ascites. 

If  we  propose  to  operai.e  upon  a  cyst  which  is  limited  to  only  one 
side  of  the  abdomen — and  the  ocoasions  for  the  operation,  under  these 
circumstances,  must  be  exceedingly  rare — the  trocar  must  be  introduced 
at  tiie  most  salient  point  of  the  pii>jecting  mass. 

PuDOture  through  the  Vaginal  Cul-de^ao. — Puncture  of  the 
cyst  through  tlio  vagina)  walls  has  pm^ed  mfire  successful  as  a 
radical  means  of  treatment  than  tlte  anterior  abdominal  tapping, 
for  the  reason  that  the  opening  being  more  depending,  permits  the 
fluid  to  drain  off  more  completely ;  but  the  conditions  requisite  for  the 
performance  of  this  operation  are  not  often  present.  In  many  multi- 
loeular  hmiors,  solidified  masses  occupy  the  lower  portions ;  and  even  if 
this  circumstance  did  not  offer  an  insuperable  obstacle  to  the  operation,  a 
radical  cure  could  not  reasonably  be  anticipated  in  tumors  of  this  class. 
It  19  ouly,  tlierefore,  in  examples  of  simple,  unilocular  cysts,  which  cau 
be  felt  to  distinctly  fluctuate  through  the  vaginal  walls,  and  which 
sensibly  encroach  upon  the  vagmal  canal,  that  the  ojteration  is  justi- 
flahle. 

The  opening  is  to  be  made  with  a  long  and  large  trocar  and  canula, 
the  length  of  which  ought  tn  be  at  least  ten  inches ;  and  the  canula 
niust  be  permitted  to  rema'm  several  days  or  weeks,  uutil  the  sac  has 
had  an  opportunity  to  contract.  In  case  the  fluid  is  found  too  thick  to 
escape  through  the  canula,  the  opening  may  be  enlarged  by  a  long, 
straight,  probe-pointed  knife,  introduced  through  the  canula  ;  and,  when 
(h«  extremity  has  passed  an  inch  or  moi-e  beyond  the  extremity  of  the 
canula,  by  withdrawing  both  the  knife  and  caimla,  and  pressing  later- 
ally, the  requisite  incision  may  !«  nuuie.  It  would  be  possible  to 
contrive  a  canula  composed  of  two  half  eyliudei-s,  united  longitudi- 
nally, which  could  be  expanded  by  a  hollow  piston,  after  the  trocar  it 
withdrawn. 

Free  incisionB  of  the  abdominal  wall  and  sac,  recommeuded  as  a 
eubetitute  for  the  trocar  and  canula,  by  Ledran,  Velpean,  and  others, 
have  presented  no  results  which  would  encourage  their  repetition, 

Cxdsion  of  a   portion  of  the.  Sac,  fur  the  avowed  purpose  of 
^  its  contents  into  the  peritoneal  cavity,  and  then  closing  the 
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Gxtomal  wound,  trusting  to  absorption  for  the  remoyal  of  the  fluid, 
has,  so  far  as  I  am  informed,  no  other  advocate  than  Baker  Brown. 

Suboutaneous  Punoture,  Eleotrioity,  and  Aoupuncture  are 
resources  to  which  I  cannot  attach  much  importance,  and  the  merits  of 
which  it  is  hardly  worth  while  to  discuss. 

Iqjeotion  of  the  Sao  with  Stimulating  Fluids. — This  method, 
advocated  by  Boinet,  Jobert,  Trousseau,  Brainard,  and  many  other  sur- 
geons a  few  years  since,  has  &llen  of  late  into  disrepute,  on  account 
of  the  great  number  of  serious  accidents  which  have  been  known  to 
result. 

The  operation  consists  in  performing  paracentesis  in  the  usual  man- 
ner, emptying  the  sac  as  completely  as  possible,  and  then  introduc- 
ing dilute  tincture  of  iodine,  or  a  weak  solution  of  the  iodide  of  potassium; 
repeating  these  injections  from  time  to  time  until  a  cure  is  eflFected. 
Experience  has  shown,  however,  that  while  a  certain  number  of  curea 
have  in  this  manner  been  effected,  the  fluid  injected  has  sometLmes 
escaped  into  the  peritoneal  cavity ;  and  even  when  this  has  not  hap- 
pened, iodism,  inflammation,  and  suppuration  of  the  sac  have  ensued, 
or  acute  peritonitis  has  been  set  up,  which  has  terminated  fatally. 

In  no  case  can  the  operation  be  considered  as  justifiable,  except  in 
simple  unilocular  tumors  with  serous  contents,  and  when  the  sac  is  not 
adherent  te  the  abdominal  walls.  When  the  sac  is  thus  adherent,  the 
danger  of  extravasation  into  the  peritoneal  cavity  is  diminished,  but 
contraction  and  obliteration  of  the  cystic  cavity  is  rendered  impossible. 
Extirpation  of  the  Ovarian  Cyst,  or  Ovariotomy. — Several 
countries  contend  for  tlie  honor  of  ha\ing  first  suggested  extirpa- 
tion as  a  remedy  in  ovarian  tumors ;  but  without  stopping  to  in- 
vestigate the  merits  of  these  claims,  I  shall  deem  it  sufficient  to  say, 
that  the  first  operation  of  this  kind  was  made  by  Dr.  Ephraim  McDow- 
ell, of  Kentucky,  in  December,  1809.  The  tumor,  when  removed,  was 
found  to  be  partly  solid  and  partly  fluid,  and  weighed  twenty-two 
pounds  and  a  half.  The  patient,  Mrs.  Crawford,  of  Kentucky,  then 
forty-seven  years  of  age,  made  a  complete  and  rapid  recovery,  and  on 
the  twenty-fifth  day  returned  to  her  home,  sixty  miles  distant.  She  subse- 
quently enjoyed  excellent  health,  and  lived  to  be  seventy-nine  years 
old.  Before  his  death,  Dr.  McDowell  made  the  operation  of  ovariot- 
omy thirteen  times. 

Operation, — The  patient  being  placed  upon  an  operating  table  and 
under  the  infiuence  of  an  anaesthetic,  an  incision  is  made  in  the  median 
line,  commencing  a  little  below  the  umbilicus  and  extending  downwards 
four  inches  or  more  toward  the  pubes.  When  the  peritoneum  is 
reached  the  operator  should  make  a  little  delay,  to  see  that  all  ressek 
requiring  the  ligature  have  ceased  to  bleed.  It  is  proper  to  remind 
him,  also,  that  the  peritoneum  has  sometimes  been  mistaken  for  an  ad- 
herent sac,  and  that  in  consequence  of  this  mistake  it  has  been  dissected 
from  the  walls  of  the  abdomen  by  the  hand  of  the  surareon.    The 
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peritoneiim  is  now  opened  carefully  to  nearly  the  whole  extent  of  the 
external  incision,  and  the  sac  is  at  once  brought  into  view.  If  the  case 
is  complicated  with  ascites,  so  much  of  the  fluid  as  rises  promptly  and 
spontaneously  to  the  opening  muy  be  permitted  to  escape,  while  with 
the  index  finger  tlie  surgeon  makes  a  partial  exploration  to  determine 
the  presence  and  amount  of  adhesions.  Substituting  for  the  finger  a 
long,  silver  probe,  he  may  cautiously  extend  the  exploration,  if  he  thinks 
it  necessary,  or  he  may  introduce  the  entire  hand  when  doubts  still  re- 
main as  to  the  existence  of  adhesions.  The  adhesions,  if  discovered, 
fihonld  be  removed  by  the  hand  alone,  if  possible,  and  before  the  cyst  is 
opened. 

A  large  curve-pointed  needle,  armed  with  a  strong  ligature,  is  passed 
through  the  cyst  about  two  inches  from  the  lower  angle  of  the  wound, 
including  one  or  two  inches  of  the  cystic  parietes,  and  the  ligature  com- 
mitted to  an  assistant  with  instructions  to  draw  upon  it  only  with  suflJ- 
cient  force  to  retain  the  sac  in  contact  with  the  abdominal  parietes. 
While  another  assistant  very  gently  supports  the  sides  of  the  abdomen 
with  his  hands,  the  surgeon  plunges  his  bistoury  into  the  tumor  and 
makes  an  opening  at  first  only  half  an  inch  or  one  inch  in  length.  If 
the  contents  are  thin  they  will  be  expelled  in  a  jet  from  a  small  orifice, 
and  are  in  no  danger  of  falling  into  the  peritoneal  cavity.  If,  however, 
the  fluid  is  more  consistent  or  gelatinous,  or  if  the  contents  prove  to  be 
still  more  firm  as  in  colloid  growths,  the  sac  must  be  freely  enlarged.  In 
either  case  the  sac,  including  the  orifice,  must  be  slowly  and  carefully 
drawn  out  as  the  fluid  escapes  until  the  whole,  or  as  much  as  possible,  is 
without  the  cavity  of  the  abdomen.  The  vulsellum  will  sometimes  be  re- 
quired in  holding  and  withdrawing  the  cyst ;  and  a  large  gum-elastic 
tube  will  be  of  service  in  conducting  the  fluid  into  the  pail.  The 
pedicle  is  now  seized  below  the  sac,  and  being  transfixed  with  a  large 
needle,  armed  with  a  strong  whip-cord  ligature  introduced  double,  the 
ligature  is  cut,  and  the  two  portions,  which  are  of  equal  length,  are  tied 
separately  upon  the  opposite  sides  of  the  pedicle.  One  end  of  each 
ligature  is  then  cut  half  an  inch  or  less  from  the  pedicle,  and  the  re- 
maining portions  brought  out  of  the  wound.  The  pedicle  is  best  divided 
by  a  strong  sharp  pair  of  scissors,  curved  upon  their  flat  sides ;  but  the 
division  must  not  be  made  nearer  than  within  half  an  inch  of  the  liga- 
ture or  there  will  be  danger  of  its  becoming  loosened. 

When  it  is  observed  that  all  haemorrhage  has  ceased,  the  wound  is 
carefully  closed  by  sutures  placed  at  intervals  of  about  one  inch, 
each  suture  being  made  to  transfix  the  entire  thickness  of  the  parietes, 
except  the  peritoneal  surface ;  and  the  ligature  attached  to  the  pedicle 
IB  brought  out  at  the  lower  angle  of  the  wound.  Between  the  sutures 
narrow  strips  of  adhesive  plaster  may  be  placed,  and  the  whole  length 
of  the  wound  then  covered  with  a  sheet  of  lint,  smeared  with  simple 
cerate.  The  entire  front  and  sides  of  the  abdomen  should  then  be 
oovered  with  loose  cotton  batting,  and  enclosed  with  a  broad  flannel 
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band,  Becnred  in  place  with  snfScient  firmness  to  give  moderate  and 
equable  support  to  the  viscera. 

These  are  the  simple  rales  which  will  govern  us,  in  most  cases,  in 
the  performance  of  this  operation ;  but  a  few  additional  suggestions 
will  be  required  for  such  as  are  inexperienced,  and  to  provide  foi  cer- 
tain contingencies. 

If  the  patient  is  in  perfect  health,  no  preparation  will  be  required 
beyond  emptying  the  bladder  and  the  rectum,  perhaps,  immediately  before 
the  operation,  and  the  exhibition  of  an  ansesthetic.  If  it  is  thought  neces- 
sary to  unload  the  bowels,  the  cathartic  should  be  given  at  least  thirty- 
six  hours  before  operating.  The  temperature  of  the  room  should  be 
sufficiently  elevated  to  obviate  any  sudden  cooling  of  the  surface  of 
the  body,  and  of  the  viscera,  when  exposed ;  but  it  is  doubtful  whether 
it  is  necessary  to  demand  a  temperature  "  of  70°  or  75®  Fahrenheit, 
well  moistened  with  steam,"  which  is  exceedingly  uncomfortable  to  the 
operator,  and  must,  I  think,  prove  somewhat  depressing  to  the  patient 
In  the  first  instance,  the  incision  need  be  no  longer  than  I  have 
directed ;  but  if  the  adhesions  are  found  to  be  very  extensive,  and  can- 
not otherwise  be  reached  and  broken  up,  or  if  the  tumor  proves  to  be 
multilocular,  or  in  part  solid,  and  is  very  large,  the  incision  must  be 
extended  upwards,  in  the  direction  of  the  ensiform  cartilage. 

Vessels  which  bleed  persistently,  after  the  separation  of  adhesions, 
must  be  tied  with  delicate  silk  ligatures,  the  ends  of  which  are  to  be 
subsequently  brought  out  of  the  wound,  or  they  may  be  touched  with 
tiny  pieces  of  ice,  held  securely  in  an  instrument  constructed  like  a 
litholabe.  A  small  mop,  saturated  with  hot  water,  will  sometimes 
quickly  arrest  the  bleeding  of  these  small  vessels. 

AVhen  the  sac  is  adherent  in  front,  the  operator  is  in  danger  of  con- 
founding the  two  peritoneal  layers  and  the  sac  with  each  other ;  and  he 
is  liable,  therefore,  on  the  one  hand,  to  dissect  the  parietal  peritoneum 
from  the  abdominal  walls,  and,  on  the  other,  to  dissect  the  visceral  per- 
itoneum from  the  sac,  under  an  impression  that  he  is  separating  the 
two  peritoneal  surfaces  from  each  other. 

The  large  trocar  and  canula  devised  by  Spencer  Wells,  furnished  with 
a  vulsellura  for  holding  the  sac,  and  to  which  a  large  tube  may  be 
attached  to  conduct  off  the  fluid,  is  a  very  ingenious  instrument,  but  it 
is  certainly  not  always  required,  and  I  have  seen  it  sometimes  rather 
embarrass  than  aid  the  surgeon  in  evacuating  the  cyst. 

In  reference  to  the  ligation,  section,  and  final  disposal  of  the  pedicle, 
surgeons  have  entertained  very  different  opinions.  Mr.  Spencer  Wells 
has  invented  a  clamp,  the  construction  of  which  is  familiar  to  most 
surgeons,  which  is  fastened  upon  the  pedicle  and  retained  outside  of 
the  abdominal  walls.  The  objections  to  this  instrument  are,  that  it 
rests  heavily  upon  the  inflamed  and  sensitive  belly,  and  that,  in  case 
the  pedicle  is  not  very  long,  it  is  necessarily  put  upon  the  stretch — a 
condition  calculated  greatly  to  increase  the  inflammatory  action.    In 
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a  of  long  peilitlcs,  Imwever,  it  poBsessea  certain  advantages,  euch 
[it^  of  application  and  eeciirity,  which  have  justly  eutitlod  it  to 


iB  heen  Bugg&sted  to  employ  fine  wire  or  the  common  silk  liga- 
nd,  cutting  tlieni  closely,  to  leave  them  buried,  trusting  that  they 
hei-  become  encysted,  or  make  their  way  quietly  out  of  the  body 
1  a  small  sinus.  When  tliis  inethixl  is  adopted,  the  pedicle  ia 
■y  close  to  the  ligatures.  The  success  of  this  procedure  has 
leli  as  to  encourage  its  repetition,  although  I  cannot  think  it  ia 
It  to  enable  us  to  decide  fully  upon  its  value.  An  expedient 
ictist'd  by  llandyside.  In  1846,  is  to  convey  the  ligatures  through 
ina,  by  the  aid  of  a  large  needle ;  and  others  have  occasionally 
i  his  example.  The  ecraseur  cannot  be  regarded  as  having 
istained  the  claims  of  its  advocates,  and  especially  because  it 
t  with  sufHcicnt  ccilainty  guard  against  hfcmorrhage  ;  yet  it  is 
lended,  and  lias  been  of  late  employed  by  our  most  experienced 
rbaps,  most  successful  American  operator.  Dr.  Atlee,  of  Phila- 
,  To  tlic  stump  Dr.  Atlee  subsequently  applies  either  the  pei"- 
i  or  perchloride  of  iruu  as  a  styptic.  On  the  whole,  however,  I 
there  is  no  method  yet  devised  which  will  answer  all  the  exi- 
,  in  BO  large  a  proportion  of  cases,  as  the  whipcord  ligature, 
as  I  ha\'e  already  directed. 

after-treatment  nnist  be  conducted  upon  those  general  princi- 
icli  govern  the  treatment  of  other  belly  wounds. 


ramon  of  tha  Broad  Ugamants.     Byo.,  Diop*jr  of  tha  Wolffian  VMicle. 

This  tumor  is  generally  of 
small  dimensions,  varying  in 
size  from  a  pea  to  an  orange ; 
occasionally,  however,  it  at- 
tains a  much  greater  size,  and 
might  be  mistaken  for  an 
ovarian  cyst.  It  is  usually  a 
disease  of  early  life,  and  is 
sometimes  congenital.  There 
are  no  positive  signs  by  which 
a  cyst  of  the  bn)ad  ligament 
can  be  distinguished  fronk  a 
■'mtlit^of  v^uf"3u'atam"'wi^i"^  dertiop-  (,yg{^  ^f  (hg  ovary ;  but  in  case 
the  operation  of  ovariotomy 
idertaken,  and  the  tumor  sliould  be  of  the  character  now  de- 
no  doubt  the  sui-gei>n  aught  to  proceed  with  its  removal,  casting 
tnre  about  the  broad  ligament  and  Fallopian  tube. 
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**  Alexander's**  Operation  for  Retroflexion  of  the  Uterus. 

An  operation  known  among  gynaecologists  as  Alexander's  operation 
has  lately  been  practised  for  the  relief  of  retroflexion  of  the  uterus.  It 
consists  in  exposing,  by  incision,  the  ends  of  the  round  ligaments,  and 
drawing  them  out  sufficiently  to  replace  the  womb,  cutting  off  about  one 
inch  of  the  ligaments,  and  then  stitching  the  cut  extremities  to  the 
edges  of  the  rings.  I  only  mention  it  to  say  that  it  exposes  the  patient 
to  the  imminent  danger  of  pelvic  cellulitis  with  all  its  serious  conse- 
quences; that  in  cases  where  the  uterus  is  not  adherent  or  malformed,  there 
either  exists  no  necessity  for  its  rectification,  or  there  are  other  and  per- 
fectly safe  modes  by  which  it  can  be  accomplished;  or  if  it  be  adherent 
or  malformed,  Alexander's  method  is  wholly  incompetent  to  accomplish 
any  good.  Already  among  the  few  cases  that  have  been  reported,  I 
have  seen  one  death  mentioned,  and  a  gynsBcoIogist  has  said  to  me  that 
he  has  met  with  the  same  result.  In  another  case,  troublesome  abscesses 
followed;  in  one,  the  operator  could  not  find  the  cord,  it  being,  as  is 
often  the  case,  split  into  small  and  stray  filaments  at  the  point  of  its 
attachment  to  the  pubes,  and  in  no  case  have  the  reports  supplied  me 
with  any  evidence  that  the  patient  was  benefited. 

It  seems  to  me  incredible  that  any  person  who  has  acquired  even  the 
rudiments  of  surgical  science  should  perform  an  operation  so  unsound 
in  theory,  and  plainly  so  unsafe  in  practice. 


Uterine  Tumors. 

Fibrous  Tumors  of  the  Uterus  may  be  developed  in  the  paren- 
chyma of  the  organ,  or  from  the  submucous  or  subperitoneal  surfaces. 
They  arise  more  frequently  from  the  body  or  fundus  of  the  uterus  than 
from  its  neck.  They  may  remain  attached  to  the  uterus  by  bi-oad  bases, 
or  by  narrow  and  somewhat  flexible  pedicles.  Fibrous  tumors,  of  suli 
mucous  origin,  which  occupy  the  cavity  of  the  uterus  and  have  nar- 
row pedicles,  are  termed  fibrous  polypi.  These  tumors  often  gi*ow 
very  slow^ly ;  and,  when  their  growth  is  mainly  at  the  expense  of  tlie 
exterior  wall  of  the  uterus,  they  may  cause  for  a  long  time  but  slight 
local  or  general  disturbance.  AVhen,  however,  they  encroach  upon  the 
cavity  of  the  uterus,  they  S(X)n  give  rise  to  various  functional  distur- 
bances, with  frecjuent  haemorrhages  and  pain. 

Treatment. — Although  fibrous  tumore  of  the  uterus  have  sometimes 

disappeared  spontaneously,  and  especially  after  parturition,  as  if  by 

absorption,  or  by  strangulation,  yet  we  have  no  satisfactory  evidence 

that  such  a  result  has  ever  been  accomplished  or  aided  by  therapeutic 

means. 
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:ver,  the  fibrous  groirth  is  intrauterino,  and  has  assumed  a 
being  attaclied  to  the  uterus  by  a  tolerably  narrow  pedi- 
may  be  accomplished  by  either  the  ligature,  the  ^craseur, 
jion.  Of  these  several  methods  excision  is  to  be  preferred 
^tachment  of  the  pedicle  is  at  or  near  the  neck  of  the 

tumor  ia  small,  it  may  be  excised  from  this  situation 
iug  the  uterus;  bat  when  it  has  considerable  volume,  bo 
tirely  or  in  a  great  measure  the  vaginal  space,  manipula- 

difficult  or  impossible  until  the  tumor  with  its  uteritift 


)rought  without  the  vulva.  For  this  pnrpose  the  patient 
well  under  the  influence  of  an  aniesthetic,  when  the  poly- 
red  by  the  hand  or  a  vulsellum,  and  with  slow  and  grad- 
3  uterus  will  descend  until,  in  most  cases,  the  ob  ia  com- 
.  The  excision  can  now  be  effected  by  strong  sclsBorB  or 
e  hemorrhage  wliich  results  is  seldom  eiceBsive,  and  the 
[uickly  to  its  uoimal  position. 

fpi  having  rather  narrow  pedicles,  and  springing  from 
fundus   uf  the   uterus,  cau  be  removed  very  safely  by 
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twisting  the  pedicle  upon  itself  until  the  eeparation  is  completed;  bot 
jxilypi  thiiB  attached  having  pretty  broad  pedicles  can  only  be  removed 
by  t!ie  ecraseur  or  by  the  ligature.  For  the  application  of  the  lig&tnn 
I  haie  employed  BUccewfuUy  Niessen's  double  cannla,  modified  liy 
Gooch.  This  instnmient  is  composed  of  two  canulas,  each  eight  or  ten 
inches  in  length,  by  the  aid  of  which  the  cord  is  passed  aronnd  tlie 
pedicle  ulose  to  its  |)oint  of  attachment.  As  soon  as  this  is  effected, 
two  sets  of  riiige,  made  fast  to  the  two  extremities  of  a  long  rod,  are 
projected  upon  the  two  canulas,  and  the  ligation  is  tliua  completed. 

A  better  instrument,  however,  is  that  invented  by  Drs.  Campbell  sod 
Van  Buren,  in  whicli  the  two  canulas  are  approximated  by  a  sliieid  act- 
ing in  tlie  same  manner  as  the  rings  of  Gooch's  apparatus.  Wlien  the 
canulas  are  thus  embraced  the  shield  is  thrust  forwards,  and  the  canulas 
withdrawn.  By  the  action  of  a  screw  the  ligature  can  now  be  tight- 
ened indefinitely.  A  long  wii-e  bent  at  the  extremity  accompanies  the 
instrument,  to  facilitate  the  introduction  of  the  cord  into  the  canulas. 

Sessile  Fibrous  Tumors,  or  fibrous  growths  having  broad  attach- 
ments—to which  alone  some  recent  writers  has'e  restricted  the  terra 
fibrous  "  tumors "  as  distinguished  from  fibrous  "  pol}'pi  " — as  has 
been  already  obser^'cd,  in  a  few  cas^  disappear  spontaneously;  or, 
having  attained  a  certain  size,  their  growth  is  permanently  arresled. 
In  other  cases  they  undergo  a  spontaneous  strangulation  and  enuclea- 
tion ;  or  they  may  eventually  become  polypoid,  and  thus  piaee  them- 
selves  in  a  more  favorable  condition  for  re- 
moval ;  occasionally,  liowever,  in  the  opinion  of 
some  surgeons  it  is  justifiable  to  attempt  tlieir 
extirpation  while  they  yet  remain  embedded  iii 
the  uterine  walls ;  as  for  example  when  the  tumor 
is  not  large  and  is  already  partially  extruded 
from  the  uterus ;  ur,  when  it  is  large  and  not 
extruded,  but  tlie  patient's  life  is  threatened  by 
liatmorrhage. 

There  are  two  methods  which  have  been  prar- 
tiscd,  termed  i-espectively  "  primary  "  and  "  secon- 
dary enucleation."  Tlie  method  by  priniaiy 
enucleation  consists  in  making  a  long  iuc-ieion 
over  the  centre  of  the  tumor,  through  tlie  luucoiis 
meuibrane,  and  fairly  into  the  substance  of  the 
morbid  growth,  and  enucleating  it  with  the 
fingei-s  or  by  the  aid  of  blnnt  and  curved  instni- 
inents ;  in  this  maimer  completing  at  once  il^ 
*^"''"*inS^",'"'"'°''  separation  from  the  structure  of  the  uterus  and 
its  mucous  covering.  In  the  method  termed 
secondary  enucleation  the  operation  is  commenced  in  the  same 
manner,  but  the  enucleation  being  partially  effected,  the  tumor  '= 
left   in   situ,   with   the  expectation   that,   its    vascular   supply  being 
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isure  cut  off,  it  will  perish,  and  be  thrown  off  by  a  prouesa 
fipontaneoua  separation.  To  encourage  and  expedite 
it  is  Bonietimea  advised  to  cut  into  the  tumor  fieely  in 
vsiious  directions,  after  the  mucouB  merabrane  has  been  peeled  up,  or  to 
cauterize  it ;  and  subsequently  ergot  ia  given,  to  iudnce  uterine  con- 
trsctiun  and  tlie  expuleiou  of  the  inass.  Both  methods  seem  to  liave 
been  about  equally  successful;  but  the  rate  of  mortality — probably  uiora 
tban  fifty  per  cent, — is  too  great  to  entitle  either  operation  to  be  con- 
sidered as  yet  an  established  and  appropriate  surgical  expedient;  and 
more  especially  is  tlie  practice  rendered  questionable,  since  it  is  ob- 
eerved  not  unfrcquently  that  the  mere  pressure  of  the  tampon,  employed 
from  time  to  time  to  arrest  the  bleeding,  often  induces  Buch  uterine 
contraction  as  to  expel  the  fibrous  growth,  and  to  cause  it  to  asntmie 
B  polypoid  form,  after  which  its  removal  becomes  a  wjmparatively  safe 
and  easy  operation. 

Fibroid  Recurrent  tumora  of  the  utenis  are  not  often  observed.  It 
is  said  that  they  are  more  easily  enucleated  than  the  simple  fibrous; 
but  if  the  remiival  of  a  fibrous  uterijjo  tumor  by  tbia  process  is  still  a 
matter  of  questionable  propriety,  tlie  removal  of  a  tumor,  known  to  be 
ret:ui-rent,  by  enucleation  caunot  be  jnstified. 

Mucous  Polypi  of  the  uterus  uanally  grow  from  the  cervis,  but  they 
may  orif^natc  from  any  poijit  of  the  interior  wall.  They  seldom  exceed 
the  size  of  a  pigeon's  egg,  and  are  often  much  smaller.  The  surface  ia 
smooth,  vascular,  and  they  feel  soft  to  the  tonch.  Owing  to  their  ex- 
ceeding vascularity  and  delicacy  of  structure  they  give  rise  to  frequent 
and  cupioTis  hiemorrhages,  but  they  do  not  occasion  those  violent  spas- 
modic pains  which  so  generally  attend  the  presence  of  intra-uterine 
fibrous  polypi  or  tumora. 

Treatment. — Evulsion  or  excision  constitutes  the  most  prompt  and 
effective  means  of  relief. 

Cystio  Tumors. — The  ovula  Nabotliii,  those  mncous  follicles  and 
glands  which  encircle  the  os  uteri,  occasionally  become  obstructed,  and 
give  rise  to  small  vesicular  translucent  elevations  having  a  globular  or 
ovoid  shape,  and  which  rarely  become  larger  than  a  pea  or  a  bean. 
They  have  their  analogues  in  those  similar  vesicular  elevations  occasion- 
ally seen  upon  the  buccal  membrane  and  at  the  orifice  of  the  mouth. 

In  some  examples  of  raucous  polypi  these  follicles  expand  as  the 
mncous  membrane  becomes  hypertrophied,  and  form  considerable  cavi- 
ties in  the  interior  of  the  polypoid  growth. 

Treatment. — ^The  treatment  is  the  same  as  for  polypi,  namely,  evul- 
sion or  excision. 

Epithelioma  of  the  Uterus.  S3m.,  Cauliflo'wer  Excresoenoe ;  Can- 
croid. ^There  is  no  reason  to  believe  that  this  malady  differs  essentially 
from  epithelioma  of  the  lip,  or  from  the  same  malady  as  occurring  in 
other  parts  of  the  body,  except  so  far  as  certain  trivial  peculiarities  may 
^■ie  from  differences  in  the  anatomical  structure  of  the  parts  involved. 
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like  epithelioma  of  the  lip,  it  is  often  papillif orm  in  its  origin,  but 
owing  to  the  greater  vascularity  and  density  of  the  tissues,  it  is  more 
disposed  to  excessive  proliferation  and  development  into  what  has  been 
denominated  a  cauliflower  growth  or  fungus.  It  is  especially  prone  to 
attack  the  os  uteri  and  cervix ;  it  is  at  first,  and  for  a  long  time,  a  purely 
local  affection,  but,  if  not  destroyed,  invariably  assumes  the  character  d 
true  cancer  eventually.  Virchow  and  others  believe  that,  notwithstand- 
ing the  great  similarity  existing  between  this  disease  and  epithelioma  of 
the  lip,  the  points  of  difference  are  sufficiently  numerous  tr  atiUc 
it  to  be  classed  as  a  distinct  malady,  and  as  peculiar  to  the  female  sex- 
ual organs.  I  have  already  expressed  a  contrary  opinion ;  but  in  a  clin- 
ical point  of  view  the  decision  of  this  question  is  unimportant,  since  the 
prognosis  and  treatment,  it  is  universally  admitted,  are  the  same. 

Treatment. — So  long  as  the  disease  has  not  invaded  the  body  of  the 
uterus  or  the  vagina  a  cui*e  by  exi»ision  is  possible ;  and  the  earlier  the 
operation  is  practised  the  better  will  be  the  chance  of  recovery.  In  de- 
termining the  propriety  of  an  operation  the  operator  will  be  governed, 
not  at  all  by  the  size  of  the  growth,  or  of  the  cancroid  ulceration,  but 
solely  by  the  extent  of  the  infiltration  and  induration  at  the  base.  If 
there  exists  an  interval  of  sound  structure  between  the  cervical  indura- 
tion and  the  body  of  the  uterus  on  the  one  hand,  and  the  vagina  on  the 
other,  the  operation  may  be  advised ;  but  if  not,  there  is,  in  my  judg- 
ment, no  experience  to  justify  surgical  interference. 

Operation. — The  patient  being  anaesthetized  and  placed  in  position 
upon  Bozeman's  table,  the  neck  of  the  womb  is  seized  with  the  vulsellum, 
drawn  outside  the  vulva,  and  removed  with  a  strong  pair  of  scissors  or 
the  knife.  The  liiemorrhage,  which  is  often  considerable,  may  be  con- 
trolled by  pledgets  of  lint  covered  with  the  dry  perchloride  of  iron  laid 
upon  the  bleeding  siu'faces,  or  by  ice-water  applications. 

Cancer  of  the  Uterus. — True  scirrhus  is  rarely  met  with  in  the  uterus 
except  as  a  secondary  affection,  and  in  such  cases  its  primary  invasion 
is  usually  upon  the  rectum  or  vagina. 

Encephaloid  cancer  is  more  common.  It  is  characterized  especially 
by  a  more  rapid  development,  and  a  remarkable  tendency  to  decom- 
position. 

Neither  of  these  forms  of  cancer,  as  they  occur  in  the  uterus,  demands 
in  this  place  any  special  consideration,  inasmuch  as  they  do  not  differ 
3ssentially  from  the  same  varieties  of  malignant  structures  when  developed 
in  other  portions  of  the  body. 

Treatment. — Cancer  of  the  uterus  always  terminates  fatally,  but  its 
Juration  is  variable.  In  some*  cases  of  hard  cancer  the  patients  survive 
a  number  of  years ;  it  is  seldom,  however,  that  life  is  prolonged  beyond 
two  or  three  years.  Encephaloid  cancer  is  usually  much  more  rapid  in 
its  progress. 

The  acrid  and  offensive  discharges  which  accompany  all  forms  of 
uterine  cancer  and  epithelioma  demand  incessant  attention.     One  grain 
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of  carbolic  acid  to  four  ounces  of  tepid  water,  or  weak  solutions  of 
chlorin&te  of  soda,  chloride  of  lime,  or  chloride  of  zinc,  will  in  a  great 
measure  correct  the  fetor.  In  addition  to  this,  frequent  injections  of 
tepid  water,  and  mucilaginous  or  mild  astringent  lotions,  will  be  found 
useful. 

ZhcUrpation  of  the  nt«ni8. 

There  are  numerous  cases  upon  record  of  the  accidental  ablation  of 
the  womb.     It  has  been  torn  away  under  the  supposition  that  it  was 
the  placenta,  by  ignorant  accoucheurs,  one  example  of  which  has  come 
under  my  own  notice ;  a  chronic  inversion  or  prolapse  of  the  uterus  has 
been  mistaken  for  a  polypus  and  removed  by  the  knife  or  ligature ; 
uterine  fibroids  and  malignaut  growths  involving  the  uterus  have  been 
diagnosticated  as  ovarian  tumors,  and  the  error  has  not  been  discovered 
until  the  uterus  with  its  appendages  have  been  foimd  buried  in  the  mass 
of  morbid  structures  removed ;  attempts  to  amputate  the  cervix  have 
resulted  in  the  unintentional  extirpation  of  the  entire  organ.     Without 
the  means  of  determining  with  statistical  accuracy  the  results  of  these 
operations,  I  am  nevertheless  sufficiently  informed  to  say  that  with 
rare  exceptions  these  patients  have  perished,  and  in  most  cases  very 
speedily.     Surgeons  have,  however,  from  time  to  time,  thought  it  proper 
to  recommend  and  to  practise  extii*pation  of  the  uterus,  either  through 
the  abdominal  walls  or  through  the  vaginal  canal,  but  with  no  better  suc- 
cess than  has  attended  its  accidental  ablation.    I  cannot,  therefore,  con- 
Bent  to  place  the  operation  among  legitimate  surgical  expedients,  and 
for  this  reason  it  will  be  unnecessai^  to  describe  any  of  the  several 
methods  of  procedure  which  have  been  adopted. 

H3niterotomy.    Sjna-,  0»uuian  Section. 

Circumstances  occasionally  arise  which  render  this  operation  proper 
and  necessary,  as,  for  example,  the  sudden  death  of  the  mother  while 
the  foetus  may  be  supposed  to  be  yet  alive,  rupture  of  the  uterus  and 
escape  of  the  foetus  into  the  peritoneal  cavity,  or  such  a  degree  of  de- 
formity of  the  pelvis  as  must  render  delivery  by  the  natural  passages 
impossible. 

According  to  the  investigations  of  one  writer,  of  424  women  upon 
wrhom  the  operation  has  been  made,  210  died ;  others  have  placed  the 
mortality  at  63  per  cent.,  while  some  place  it  as  high  as  67  per  cent 
My  own  conviction  is,  that  if  all  the  unpublished  cases  were  gathered 
;he  mortality  would  be  found  to  be  considerably  higher.  In  this  coun- 
:ry  the  operation  has  been  made  successfully  by  Gibson,  Page,  and  Neill 
>f  Philadelphia,  Jeter  of  Georgia,  McClelland  of  Iowa,  and  perhaps  by 
>ther8.  Gibson  operated  successfully  in  two  consecutive  pregnancies 
upon  the  same  woman. 

Operation. — An  incision  is  made  along  the  linea  alba,  from  the 
58 
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nmbilicufi  to  within  one  or  two  inches  of  the  pubes ;  the  peritcHiseimt^ 
being  exposed,  is  carefully  laid  open ;  and  while  the  lips  of  the  abdom* 
nal  wound  are  held  asunder  by  retractors,  the  surgeon  makee  an  indaoD 
through  the  uterus  corresponding  to  its  vertical  axis,  bringing  into  view 
:  the  membranes.  If  possible  the  membranes  should  now  be  ruptured, 
and  the  waters  evacuated  through  the  vagina ;  but  if  this  is  impracticable, 
they  must  be  opened  through  the  incision,  the  abdominal  walls  being 
at  the  same  moment  pressed  closely  against  the  sides  of  the  utenu. 
While  assistants  maintain  the  wound  in  position  by  the  aid  of  hoofa^ 
the  child  is  delivered  by  the  hands  of  the  surgeon ;  and  subsequentfy 
the  membranes  and  placenta  are  extracted  in  the  same  manner,  provided 
it  is  f  oimd  impracticable  to  remove  them  by  the  natural  passages.  Hie 
wound  in  the  uterus  closes,  and  its  bleeding  is  usually  controlled  by  the 
force  of  its  own  contractions ;  and  so  soon  as  this  is  observed  to  have 
taken  place  the  tegumentary  wound  must  be  closed  by  sntores. 

Extra-uterine  Pregnancy. 

There  are  two  forms  of  extra-uterine  pregnancy :  one  in  which  the 
ovum  is  detained  and  developed  in  the  ovary,  the  other  in  which  the 
ovum  is  arrested  in  the  Fallopian  tube,  called  respectively  ovarian  and 
tubal  pregnancy.  In  a  few  rare  examples,  intra  and  extra  uterine 
pregnancy  have  occurred  simultaneously;  a  remarkable  example  of 
which  was  reported  in  the  Michigan  University  Medical  Journal^  in 
1870,  by  Prof.  A.  Sager,  of  Ann  Arbor,  Mich. 

The  signs  of  extra-uterine  pregnancy  are  the  usual  signs  of  int» 
uterine  pregnancy,  including  appreciable  enlargement  of  the  uteruB, 
to  which  are  generally  added,  by  the  fourth  or  sixth  week,  pains  resem- 
bling colic  in  one  of  the  iliac  regions,  accompanied  with  circumscribed 
tenderness,  occurring  at  irregular  intervals,  and  generally  attended  by 
nausea,  debility,  torpid  bowels,  and  occasionally  by  vesical  and  rectal 
tenesmus.  In  a  large  proportion  of  cases,  the  colicky  pains  are  accom- 
panied with  or  followed  by  sanguinolent  discharges,  mingled  withfhreds 
and  clots ;  the  discharges  resembling  what  is  often  observed  in  painful 
menstruation  and  in  threatened  abortion.  No  enlargement  at  the  actual 
seat  of  pregnancy  can  usually  be  detected  earlier  than  the  second  or 
third  month,  and  generally  not  until  much  later. 

In  a  surgical  point  of  view,  these  cases  may  be  divided  into  six 
classes : — 

First,  those  in  which  the  diagnosis  is  complete  at  an  early  period, 
and  no  accident,  such  as  a  rupture  cf  the  cyst,  or  other  complication,  has 
yet  occurred.  With  a  view  to  determine  the  value  of  surgical  inter- 
ference in  this  class  of  cases,  Mr.  Hutchinson  has  collected  all  the  oper- 
ations at  that  time  recorded;  and  he  informs  us  that,  of  sixteen  women 
operated  upon,  nine  died.  The  ratio  of  mortality,  when  contrasted 
with  the  results  obtained  by  delay,  does  not  seem  to  encourage  a  repeti- 
tion of  the  operation. 
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Secf)nci,  those  in  which  the  sac  is  raptured  within  a  few  months 
«fter  conception,  usually  in  the  second  or  third  month,  and  the  patient 
dies  speedily  of  internal  haemorrhage.  These  constitute  a  large  ma- 
jority of  the  whole  number. 

Dr.  Eogers,  of  this  city,  has  attempted  to  show  that  in  no  case  upon 
record,  belonging  to  this  class,  has  the  patient  ever  escaped  speedy 
death—  perhaps  one-half  have  died  within  twenty-four  hours — and  he  sug- 
gests, therefore — aud  later  experience  has  confirmed  the  value  of  his 
suggestion — whether  prompt  surgical  interference  may  not  offer  a 
better  chance  of  life.*  With  this  view,  he  has  very  properly  considered 
carefully  the  symptoms  of  extra-uterine  foetation,  and  especially  the 
differential  signs  which  may  enable  the  surgeon  to  distinguish  a  rup- 
tore  of  an  extra-uterine  pregnant  cyst  from  pelvic  hsematocele,  with 
which  chiefly  it  is  liable  to  be  confounded.  The  following  is  a  brief 
synopsis  of  these  differential  signs : — 

In  the  case  of  the  ruptui^e  of  the  cyst,  there  have  been  usually,  pre- 
ceding the  rupture,  signs  of  pregnancy,  and  the  colicky  pains,  etc., 
which  have  already  been  described.  The  rupture  usually  takes  place 
daring  one  of  these  paroxysms,  but  it  may  occur  without  any  premoni- 
tion. In  either  case,  an  acute  pain  is  immediately  experienced  in  one 
of  the  iliac  regions,  which  is  soon  followed  by  nausea,  pallor,  prostra- 
tion, and  syncope;  the  usual  signs  of  collapse  from  loss  of  blood.  As 
the  blood  must  accumulate  chiefly  in  the  most  depending  portions  of 
the  peritoneal  cavity,  there  will  be  present  also  dalness  on  percussion 
in  these  regions,  and,  perhaps,  fluctuation.  The  abdomen  is  sensibly 
enlarged,  but  not  tympanitic  or  tender.  No  distinct  or  appreciable 
tomor  can  be  found  in  the  iliac  region,  if  the  pregnancy  has  not  ex- 
ceeded two  months. 

Pelvic  hsematocele  has  been  preceded  usaally  by  no  signs  of  preg- 
nancy, or  by  any  other  special  symptoms.  The  collapse  is  more  grad- 
ual. If,  as  i*arely  happens,  the  blood  is  not  poured  into  the  peritoneal 
cavity,  there  will  be  circumscribed  dulness  and  tenderness,  and,  per- 
haps, fluctuation ;  and  these  conditions  will  not  be  changed  by  change 
of  position :  there  will  be  a  recognizable  tumor  at  the  seat  of  the  hsa- 
matocele,  often  in  the  iliac  region,  and  general  enlargement  of  the 
abdomen,  with  tympanites;  the  uterus  will  be  normal  in  size,  but 
perhaps  displaced. 

The  operation  will  consist  in  exposing  the  peritoneal  cavity  through 
an  incision  in  the  abdominal  walls,  removing  that  portion  of  the  Fal- 
lopian tube  involved,  or  the  ovary,  possibly  a  portion  of  the  broad  liga- 
ment, securing  the  bleeding  vessels,  and  in  removing  the  extravasated 
blood ;  the  closure  of  the  wound  and  the  after  treatment  to  be  coii> 
ducted  upon  the  same  principles  as  in  any  other  operation  of  gastrotomy. 

Third,  those  cases  in  which  the  rupture  does  not  take  place  until 
after  the  third  month.     These  examples  are  less  numerous;  and,  in 

*  Rogers,  Trans.  Amer,  Med,  Assoc,  for  1867. 
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several  cases  upon  record,  the  patients  have  recovered.  The  fact 
tliat  recovery  is  more  likely  to  ensue  upon  a  rupture  at  a  later  period 
of  extra-uterine  foetation,  finds  a  probable  explanation  in  the  fact  thai 
the  placental  attachment  does  not  then  cover  so  large  a  proportion  of 
the  walls  of  the  cyst,  and  the  lesions,  in  the  cases  of  recovery,  may 
have  occurred  in  the  non-vascular  and  membranous  portions  alone.  It 
seems  probable,  therefore,  that  the  chance  of  life  may  now  be  quite  as 
good  without  an  operation  as  with. 

Fourth,  those  in  which  the  foetus  dies  at  any  period  of  gestation,  but 
causes  no  serious  disturbance ;  the  foetus  passing  into  a  condition  of 
adipocire,  or,  with  its  capsule,  undergoing  gradual  and  complete  calci- 
fication. A  large  number  of  examples  of  this  kind  are  recorded,  m 
one  of  which  the  patient  survived  fifty-six  years.  It  is  not  difficult  to 
decide  that  these  are  not  cases  for  surgical  interference. 

Fifth,  when  at  any  period,  and  especially  when  immediately  follow- 
ing the  death  of  the  foetus,  inflammation,  or  violent  irritation  of  the 
walls  of  the  cyst,  is  set  up,  causing  great  disturbance  of  the  general 
system,  with  pains  resembling  labor,  and  putting  the  life  of  the  patient 
in  imminent  peril.  Without  any  knowledge  of  the  results  obtained  by 
operators  under  these  circumstances,  I  do  not  hesitate  to  say  that, 
although  the  conditions  are  unfavorable  to  success,  laparotomy  presents 
the  only  alternative. 

Sixth,  those  in  which  suppuration  has  taken  place,  and  the  contents 
are  extruded  through  openings  spontaneously  formed,  either  upon  the 
anterior  walls  of  the  abdomen  or  through  the  vagina  or  rectum.  Mr. 
Hutchinson  has  collected  of  this  class  52  cases,  the  majority  of  which 
opened  through  the  anterior  parietes  of  the  abdomen,  and  of  the  whole 
number  only  six  are  reported  to  have  died.  In  a  pretty  large  propor- 
tion of  the  cases,  however,  some  aid  was  afforded  in  the  evacuation  of 
the  cysts  by  incisions,  the  forceps,  etc.,  by  which  interference  the 
mortality  does  not  seem  to  have  been  increased,  while  the  completion 
of  the  cure  was  materially  hastened. 

When  the  cyst  is  opened  by  ulcerative  action,  as  above  described, 
and  the  placenta  is  found  attached,  it  is  better  to  permit  it  to  remaio 
and  exfoliate  spontaneously  than  to  take  the  risks  of  lacerating  the  sac 
by  forcible  extraction. 

The  electrical  current,  employed  for  the  purpose  of  destroying  the 
foetus  in  extra-uterine  pregnancy,  lias  occasionally  been  successful  in 
accomplishing  its  primary  purpose;  but  that  more  lives  have  been 
finallv  saved  bv  this  method  than  bv  leaving  these  cases  to  the  resources 
of  nature  has  not  been  demonstrated. 

Pelvic  Haematooele. 

The  tenn  "  peh-ic  haematocele  "  is  usually  .•estricted  to  examples  of 
ho3morrhage  occurring  from  some  portion  of  the  uterus  or  its  append- 
ages.    The  first,  and  pn^bably  most  frequent  variety,  is  that  in  whicb 
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the  blood  is  contained  within  the  folds  of  the  broad  ligament,  forming 
a  tumor  of  greater  or  less  size.  In  the  second  variety  the  blood  escapes 
from  the  free  extremity  of  the  Fallopian  tube,  or  from  an  opening  in 
the  surface  of  the  ovary,  into  the  peritoneal  cavity.  In  the  first  variety 
above  named,  tlie  blood,  lying  imprisoned  in  the  areolar  structure  of  the 
broad  ligament  and  the  sub-peritoneal  continuation  of  this  structure, 
soon  ceases  to  flow  in  consequence  of  the  pressure  of  its  enclosing 
walls ;  but  in  the  second  there  is  no  such  restraining  influence,  and 
<x)n6equently  the  haemorrhage  is  more  liable  to  terminate  speedily  in 
death. 

Among  the  predisposing  causes  of  these  hsemorrhages  are  recognized 
first,  a  congested  or  inflamed  condition  of  the  uterus  or  of  its  append- 
ages, induced  or  aggravated  by  habitual  constipation,  or  by  any  cause 
preventing  a  free  return  of  the  blood  from  the  pelvic  organs ;  second, 
a  hsemorrhagic  diathesis;  third,  occlusion  of,  or  obstruction  of  the 
vagina,  uterus,  or  Fallopian  tubes,  forcing  the  menstrual  and  other 
blood  back  into  the  peritoneal  cavity  ;  fourth,  extra-uterine  gestation. 

The  exciting  causes  have  been  supposed  to  be :  sudden  suppression  of 
a  hsemorrhoidal  discharge ;  straining  to  evacuate  the  bowels ;  violent 
muscular  exertions ;  the  concussion  occasioned  by  falls ;  excessive 
venery  and  mental  emotions. 

Treatment. — The  first  variety  cannot  properly  be  considered  as  the 
subject  of  surgical  treatment,  since,  if  it  were  possible  to  recognize  its 
existence  during  life,  it  is  apparent  that  the  remedy  is  already  supplied 
in  the  encysted  and  circumscribed  character  of  the  haematocele.  The 
second  variety,  with  which  alone  a  ruptured  extra-uterine  foetal  cyst 
can  be  confounded,  might,  also,  in  the  opinion  of  Dr.  Rogers,  be 
submitted  to  the  same  treatment  as  that  which  he  has  suggested  for  the 
latter,  namely,  gastrotomy  and  the  ligature  (see  Extra-Uterine  Preg- 
nancy) ;  and,  in  view  of  the  inevitably  fatal  result  of  both  of  these  acci- 
dents without  surgical  interference,  we  see  much  reason  for  entertaining 
liis  suggestions  with  respect. 

Atreiia  Vaginsd. 

• 

Congenital  Atresia  Vaginae. — The  vagina  is  subject  to  a  variety  of 
abnormities ;  thus  it  may  be  wholly  absent,  a  condition  which  is  often 
associated  with  absence  of  the  ovaries  and  uterus ;  the  walls  may  be  in 
contact  and  slightly  adherent,  or  the  canal  may  be  only  closed  at  the 
outer  extremity  by  a  tegumentary  or  mucous  diaphragm ;  tlie  hymen 
may  be  imperforate  and  thickened ;  the  atresia  may  be  limited  to  the 
mouth  of  the  womb,  or  to  more  or  less  of  the  central  portion  of  the 
vaginal  tube,  in  which  latter  case  there  will  exist  an  upper  and  lower 
culrde-sac ;  finally,  the  vaginal  canal  may  terminate  in  the  urethra, 
bladder,  or  rectum. 

In  case  the  canal  is  cl  >8ed  by  a  tegumentary  or  mucous  diaphragm 
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at  or  near  the  outer  extremity,  a  simple  crucial  incision,  ifi  all  that  it 
reqmred;  a  piece  of  soft  lint  covered  with  cerate  being  introdncod 
between  the  lips  of  the  incision  to  prevent  its  closure;  indeed  thig 
membrane  is  sometimes  so  delicate  that  it  may  be  suflSciently  torn  by 
simply  stretching  the  labia  apart.  When,  also,  slight  adhesions  exist 
along  the  course  of  the  vaginal  canal  at  birth,  a  probe  will  usually  suf- 
fice to  accomplish  the  separation ;  but  in  order  to  prevent  their  re- 
union, the  introduction  of  a  tent  is  indispensable. 

When  the  mouth  of  the  uterus  is  closed,  or  the  central  portion  of 
the  vagina,  or  an  imperforate  hymen  is  the  cause  of  the  obstruction, 
the  defect  generally  escapes  detection  until  the  period  of  puberty. 
Although  an  operation  at  this  period  is  greatly  facilitated  by  the  accu» 
mulation  of  the  menstrual  fluid  above  the  point  of  obstruction,  experi- 
ence has  shown  that  it  is  attended  with  peculiar  hazards.  It  is 
desirable,  therefore,  in  case  the  defect  is  recognized  earlier,  to  secure 
an  outlet  in  anticipation  of  the  menstrual  flow.  The  precise  mode  of 
procedure  cannot  in  such  a  case  be  here  indicated,  since  it  must  depend 
wholly  upon  the  extent  and  seat  of  the  obstruction.  It  ought  to  be 
stated,  however,  that  when  the  obstruction  is  extensive  and  the  opera- 
tion for  its  relief  is  made  before  the  period  of  menstruation,  the 
operation  is  not  only  difficult,  but  it  is  stiU  more  difficult  to  maintain 
the  canal  in  a  patulous  condition  after  the  operation  has  been  success 
fully  made.  When  the  obstructions  are  of  the  character  last  mentioned, 
and  the  period  of  menstruation  has  arrived  without  its  having  been 
recognized  or  relieved,  the  operator  will  select  a  day  immediately 
following  the  menstrual  nixus ;  when,  the  patient  being  placed  in 
position  as  for  the  operation  of  lithotomy,  a  transverse  incision  is  made 
upon  the  projecting  tumor,  or,  in  case  no  tumor  presents,  upon  the 
centre  of  the  depression  which  indicates  the  natural  position  of  the 
outlet,  and  the  dissection  is  carefully  extended  upwards,  guided  by  tlie 
occasional  introduction  of  a  finger  into  the  rectum  or  wound,  and  a  firm 
steel  probe  in  the  bladder,  until  the  fluctuating  cul-de-sac  is  felt,  when 
the  operation  may  be  completed  by  a  trocar  and  eanula.  In  one  case 
I  have  felt  distinctly  the  neck  of  the  womb  prior  to  the  introduction  of 
the  trocar,  and  have  been  able  to  conduct  the  instrument  into  its  open 
orifice. 

The  fluid  contents  being  discharged,  a  long  flexible  catheter  or  a 
drainage  tube  must  be  introduced  into  the  vaginal  pouch,  or  the  uterus, 
and  maintained  in  place  several  days.  If  the  canal  is  long  and  tlie 
upper  orifice  small  it  will  be  best  to  leave  the  silver  eanula  undisturbed 
for  the  first  three  or  four  days,  as  it  is  sometimes  diflicult,  having  with- 
dravm  tlie  eanula,  to  pass  the  flexible  tube.  At  a  later  period  the  canal 
must  be  gradually  enlarged  l)y  sponge  tents. 

The  fatality  of  this  operation,  which  has  been  considerable,  has  not 
seemed  to  depend  in  any  degree  upon  the  extent  of  dissection  required 
to  reach  the  cavity  containing  the  menstrual  fluid,  sine^  death  has 
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unimpaired,  and  as  a  thorough  examination  convinced  me  that  the  v% 
ginal  canal  could  not  be  re-established,  and  as  the  period  was  approach 
ing  when  menstruation  ordinarily  ceases,  I  advised  her  to  defer  an  opera- 
tion until  the  necessity  became  more  urgent.  About  one  year  later  a 
surgeon  attempted  to  open  the  vagina  by  incision,  but  failed.  In  March, 
1856,  I  was  again  summoned  to  see  her,  and  found  her  suffering  greatly, 
the  uterus  being  much  enlarged  and  forming  a'distinct  tumor  both  in 
front  and  in  the  rectum.  With  a  curved  trocar  and  canula,  carried 
upon  the  index  linger  of  my  right  hand,  I  punctured  the  uterus  through 
the  rectum,  giving  exit  to  a  large  amount  of  dark-brown,  uncoagulat^, 
inodorous  fluid.  Withdrawing  the  trocar,  I  was  able  easily  to  introduce 
my  finger,  and  to  enlarge  the  opening  by  tearing  the  thin  and  tenda? 
uterine  walls.  The  relief  was  complete,  no  grave  symptoms  ensued, 
and  for  many  years  she  menstruated  through  the  rectum  with  comfort, 
and  until  the  period  of  life  at  which  menstiniation  ceased  altogether. 

By  a  most  remarkable  coincidence  her  only  daughter,  after  her  firel 
childbirth,  suffered  the  same  accident  from  vaginitis,  the  vaginal  canal 
becoming  completely  obliterated.  Within  a  year  from  her  confinement 
I  was  called  to  operate  upon  her,  and  found  her  as  large  as  a  woman  at 
the  full  period  of  utero-gestation.  I  opened  the  womb  through  the 
rectum,  as  in  the  case  of  her  mother,  and  evacuated  a  gallon  or  more  of 
a  light  straw-colored  fluid,  which  appeared  to  be  serum  mingled  with 
pus  and  flakes  of  lymph.  The  issue  was;  however,  not  so  fortunate.  A 
low  irritative  fever  followed,  to  which  she  eventually  succumbed. 

Abscess  of  the  Labia. 

In  consequence  of  injuries,  but  most  often  as  a  result  of  repeated  and 
violent  coitus,  occasionally  in  consequence  of  furunculi,  the  submucous 
and  areolar  tissue  of  the  labia  is  liable  to  acute  inflammation,  which 
causes  excessive  pain  and  swelling  and  speedily  ends  in  suppuration. 
In  most  cases  the  pus  evacuates  itself  spontaneously  into  the  vaginal  ca 
nal  between  the  labia.  I  have  observed  that  an  abscess  having  once 
formed  in  the  labia,  the  patient  is  for  some  time  after  peculiarly  prone  to 
a  recurrence. 

Treatment. — ^Rest  in  the  recumbent  posture ;  emollient  poultices  and 
early  incision. 

Suppuration  of  the  Vulvo-vaginal  Glands  of  Bartholin. — Inflam- 
mation of  one  of  these  glands,  ending  in  suppuration,  is  characterized 
by  a  small  circumscribed  swelling  on  the  inner  and  lower  portion  of  the 
labium,  which  usually  discharges  its  contents  by  the  most  direct  route, 
through  the  mucous  membrane,  but  occasionally  through  the  excretory 
duct  within  the  labia  minora.  When  the  excretory  duct  alone  is  the 
scat  of  the  inflammation  the  resulting  abscess  is  oblong  and  situated 
farther  back  between  the  labia.  In  some  cases  the  excretory  duct  fomu 
a  permanent  sinus,  requiring  incision  to  effect  a  cure. 
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Noma  of  the  Iialiia. 


A  phagedenic  ulceration,  ensuing  upon  an  erysipelatous  inflammation, 
flf  onetimes  attacks  the  labia  in  scrofulous  and  unhealthy  children,  re- 
sembling the  cancrum  oris  described  in  another  part  of  this  treatise. 
The  treatment  is  the  same  as  for  the  affection  last  named. 

Varioocolo  of  the  Labia. 

The  veins  of  the  labia  are  occasionally  enlarged  and  hypertrophied, 
especially  in  women  who  have  borne  many  children.  A  compress  sup- 
ported by  a  bandage  is  the  only  treatment. 

Sncyited  Tamon  of  the  LaUa. 

I  have  already  called  attention  to  ovarian  and  other  hemise  which  oc- 
casionally present  themselves  in  the  labia,  to  hydroceles  of  the  round 
ligament,  encysted  tumors  of  the  round  ligament,  hydroceles  of  the 
pouch  of  Broca,  and  to  labial  hssmatoceles.  Occasionally,  also,  we  find 
in  this  region  simple  encysted  tumors,  formed  in  the  substance  of  the 
labia,  and  which  may  have  originated  from  a  dilatation  of  one  or 
more  of  the  cells  of  tiie  areolar  tissue,  or  from  obstructed  muciperous 
or  vulvo-vaginal  glands.  They  seldom  attain  a  greater  size  than  a  goose- 
egg.  They  are  elastic  and  usually  free  from  pain  or  tenderness.  The 
treatment  consists  usually  in  a  free  incision  of  the  sac,  and  the  adoption 
of  suitable  means  to  encourage  granulation.  Complete  excision  of  the 
eac  is  always  difficult  and  rarely  necessary. 

Fibrous  Tnmon. 

Fibrous  tumors  are  sometimes  developed  in  the  labia  and  especially 
in  the  labia  majora.  They  demand  extirpation ;  and  the  operation  can 
in  general  be  performed  by  a  species  of  enucleation.  By  keeping  close 
to  the  tumor,  and  rather  within  some  of  its  dense  cellular  investments, 
the  bleeding  will  be  much  lesscQed,  and  fewer  vessels  will  require  the 
ligature. 

XUephanUafiB  of  the  Vulva. 

More  often  observed  in  tropical  countries,  but  especially  frequent  in 
the  island  of  Barbadoes,  elephantiasis  of  the  vulva  is  characterized  by 
nearly  the  same  phenomena  which  distinguish  elephantiasis  of  the  scro- 
tum and  of  other  portions  of  the  body.     Scanzoni  observes,  however, 
that  "  it  is  characterized  by  a  great  poverty  of  blood-vessels,"  in  which 
*^B8pect,  if  the  observation  is  correct,  it  differs  essentially  from  elephant!- 
of  the  scrotum.    It  seems  also  more  prone  to  superflbial  ulceration. 
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Treatment. — Nothing  worthy  of  repetition  has  been  fnniiBhed  by 
those  who  have  had  experience  in  this  malady  as  to  the  principlei 
which  are  to  guide  as  in  the  treatment.  General  hygiene,  moderate 
compression,  support  to  the  pendnlous  mass,  and  extirpation,  are  prob- 
ably our  only  resorts. 

Vegetatloiui  at  the  Orifice  of  the  Urethra. 

The  mucous  papillse  at  the  orifice  of  the  meatus  urinarius,  in  conse* 
quence  of  prolonged  irritation,  often  become  hypertrophied,  forming  i^ 
regular,  sessile  or  pedunculated,  vascular  and  wart-like  tumors,  varying 
in  size  from  a  pea  to  a  hen's  egg.  In  some  cases  they  arise  from  within 
the  orifice  of  the  urethra,  and  in  others  they  are  wholly  external  If 
permitted  to  remain  they  are  prone  to  involve  the  mucous  tissue  more 
extensively,  and  finally  .they  may  invade  even  the  tegumentaiy  tissue. 

When  occurring  in  early  or  middle  life,  these  growths  are  generally 
of  a  benign  character ;  but  I  have  seen  frequent  examples  in  advanced 
life  which  have  eventually  formed  intractable  ulcers ;  and  in  some  they 
have  degenerated  into  cancroids,  which  have  only  terminated  in  the 
death  of  the  patients. 

Treatment. — Early  and  thorough  excision  is  the  most  satisfactoiy 
remedy.  When  very  small  it  is  generally  suflScient  to  excise  the  papil- 
Uform  growth  with  scissors,  and  then  touch  the  wounded  surface  with 
a  stick  of  nitrate  of  silver.  When  more  extensive  it  is  necessary,  to  in- 
sure a  complete  cure,  to  remove  with  the  tumor  a  small  portion  of  the 
adjacent  mucous  membrane,  closing  the  wound  subsequently  with 
sutures. 

Cancroids  and  the  Several  Varieties  of  Cancer. 

Cancroids  and  all  the  other  varieties  of  malignant  growths  occasion- 
ally attack  the  labia  and  the  vaginal  walls,  as  primary  affections. 
Their  treatment  is  subject  to  the  same  rules  as  govern  the  treatment 
of  these  maladies  elsewhere. 

Hydrocele  in  Women. 

The  peritoneal  process  which  accompanies  the  round  ligament 
through  the  external  abdominal  ring  of  the  female,  called  the  ligament 
or  canal  of  Nuck,  may  become  the  seat  of  hernia  not  only,  as  has 
already  been  explained,  but  like  its  analogue,  the  peritoneal  process 
of  the  male,  it  m-ay  become  the  seat  of  hydrocele,  and  this  form 
has  been  appropriately  named  "Hydrocele  of  the  round  ligament" 
In  the  areolar  tissue  adjacent  to  the  round  ligament  are  also  some- 
times formed  adventitious  cysts,  termed  "encysted  tumors  of  the 
round  ligament."     Moreover,  the  canal  of  Nuck  may  be  prolonged  by 
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die  descent  of  a  hernia  into  the  pouch  of  Broca ;  and  in  like  manner, 
or  as  a  sequence  of  hernia,  a  hj(hx)cele  may  form  in  this  sac,  occupying 
the  labia  majora,  the  tumor  corresponding  anatomically  to  the  hydro- 
cele of  the  tunica  vaginalis  in  the  male ;  or,  finally,  adventitious  cysts 
may  form  in  the  labia,  corresponding  in  some  sense  to  the  encysted  hy- 
droceles of  the  tunica  vaginalis  of  the  male. 

Diagnosis  and  Treatment. — The  diagnosis  maybe  inferred  from  the 
position  occupied  by  these  tumors,  by  a  reference  to  what  has  been  said 
of  their  congeners  in  the  male,  and  to  the  remarks  made  upon  inguinal 
hernia  in  the  male.  The  treatment  is  essentially  the  same  as  for  their 
analogues  in  the  male. 

Urinary  Fistula  in  the  Female. 

These  fistulse  may  be  caused  by  the  long-continued  pressure  of  the 
head  of  the  child  in  natural  labor ;  by  the  unskilful  use  of  forceps  and 
of  other  instruments  in  artificial  labor ;  by  a  rupture  of  the  inferior 
portion  of  the  uterus  or  vagina,  when  pelvic,  vaginal,  or  uterine  obstruc- 
tions exist  which  offer  unusual  resistance  to  the  passage  of  the  child ; 
by  syphilitic  and  cancerous  erosions,  and  by  various  other  diseases  or 
local  injuries. 

The  fistulse  may  be  urethro-vaginal,  vesico-vaginal,  urethro-vesico- 
vaginal,  vesico-uterine,  vesico-utero-vaginal,  vesico-uretero-vaginal,  or 
oretero- vaginal ;  and  to  these  may  be  added,  according  to  the  statement 
of  some  gynaecologists,  uretero-uterine. 

Since  the  introduction  of  the  modem  improvements  in  the  treatment 
of  these  various  forms  of  fietulse,  we  no  longer  class  them  among  the 
approbria  chi/rargica^  or  conuider  any  other  modes  of  treatment  than 
such  as  propose  a  radical  cure.  Thanks  to  the  genius  and  labors  of 
such  men  as  Bozeman,  Sims,  and  Emmet,  of  our  own  country,  and  of 
Baker  Brown,  Simon,  and  others  abroad,  I  believe  we  may  declare 
that  nearly  every  form  and  degree  of  urinary  fistulse  is  susceptible  of 
cure ;  or  at  least  we  are  permitted  to  say  that  nearly  all  cases  may  be 
either  radically  cured  by  occlusion  of  the  Vesico-vaginal  or  vesico-uterine 
aperture ;  or  they  may  be  greatly  relieved  by  some  one  of  the  various 
ingenious  surgical  devices  now  practised,  including  the  palliative 
operation  termed  "  kolpokleisis." 

Preparatory  Treatment. — A  certain  proportion  of  cases  are  com- 
plicated with  more  or  less  complete  occlusion  of  the  vaginal  canal,  or 
other  abnormities,  which  require  to  be  relieved  before  the  operation  for 
the  closure  of  the  fistula  is  undertaken.  In  other  cases  no  other  pre- 
paratory treatment  than  attention  to  the  condition  of  the  general  health 
18  necessary. 
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Fig.  451. 


Sinui  and  Brnmet's  Method  of  Operating  for  Urinary  Fistuto. 

Both  of  these  gentlemen  adopt  essentially  the  same  plan  of  treatment 
in  tliese  cases  ;  and  I  have  condensed  from  their  published  statements 
the  following  brief  smnmary  of  their  practice: — (For  more  complete 
details,  relating  especially  to  certain  modifications  of  instruments  and 
of  procedure,  adapted  to  the  exigencies  of  particular  cases,  the  reader 
is  referred  to  Dr.  Emmet's  treatise  on  vesico-vaginal  and  recto-vaginal 
fistulsB.) 

The  instruments  required  for  this  operation  are  specula,  Emmet's 
modified  Sims'  tenaculum,  and  Perry's  barbed  tenaculum,  a  blunt 
hook,  scissors  of  various  forms  and  sizes,  a  univei-sal-jointed  knife, 
needles,  needle  forceps,  a  "  feeder,"  forceps  for  securing  the  wire  in 
the  silk  loop,  twisting  forceps,  a  shield,  and,  in  addition,  several  sponge- 
holders,  silver  wire,  silk  thread,  two  block-tin  catheters,  and  sponges. 
When  the  operator  can  command  intelligent  assistants,  Sims'  speculum 
is  probably   the   best  instrument;   but   for  cases   in   which  reliable 

assistants  cannot  be  obtained,  and  in  which 
the  operation  is  likely  to  be  greatly  pro- 
longed. Dr.  Emmet  has  constructed  a 
self-retaining  speculum  which  may  con- 
veniently be  substituted.  Emmet's  and 
Perry's  tenacula  are  used  in  holding  the 
tissues  while  denuding  the  edges;  the 
blunt  hook  is  an  exploring  instrument, 
and  it  is  also  useful  in  searching  out  and 
lifting  enil)ed(led  sutures.  The  needles 
should  be  from  one-half  to  three-quarters 
of  an  inch  in  length,  round,  largest  at  the 
eye,  countei-sunk  to  receive  the  tlu^ead, 
and  slightly  curved  near  the  point.  The 
''  feeder  "  is  used  for  guiding  the  suture 
and  preventing  any  strain  upon  the  tis- 
sues in  its  transit  from  one  side  of  the 
fissure  to  the  other.  For  the  purpose  uf 
securing  the  wire  in  the  silk  loop,  com- 
mon forceps  will  answer.  The  twisting 
forceps  and  the  shield  are  employed  in 
adjusting,  holding  in  place,  and  twisting 
the  wire  home.  The  shield  should  be 
made  of  a  single  piece  of  plated  copper,  so  that  its  angle  may  be 
changed  if  necessary. 

Wire  made  from  virgin  silver  is  generally  employed  ;  but  the  best 
quality  of  iron  wire  is  quite  equal  to  wire  made  from  coin  silver,  which 
is  the  kind  usually  found  in  the  shops.     Kos.  28  and  29  are  the  sizes 
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required.  A  sigmoid,  self-retaining  catheter,  made  of  block-tin,  in 
order  that  its  curve  may  be  changed  at  pleasure,  is  employed  by  Sims 
and  Emmet.  Both  of  these  gentlemen  now  generally  place  theii 
patients  upon  the  left  side,  with  the  knees  well  flexed  upon  the  abdomen, 
the  left  arm  thrown  behind  the  back,  with  the  face  and  chest  inclined 
forwards  toward  the  table. 

The  edge  of  the  fistula  being  seized  with  the  tenaculum,  a  continuous 
utrip  is  removed  with  the  scissors,  taking  care  not  to  include  any  portion 
of  the  mucous  membrane  of  the  bladder.  The  needle,  armed  with  a 
loop  of  silk  thread,  is  then  introduced  upon  the  sound  vaginal  mem- 
brane and  brought  out  so  as  not  to  include  the  mucous  membrane  of 
the  bladder.  On  the  opposite  side  of  the  opening  the  same  care  is 
taken  not  to  include  the  interior  surface  of  the  bladder  in  the  suture. 
In  the  passage  of  the  needle,  the  surgeon  is  aided  by  the  tenaculum 
and  forceps.  At  least  from  four  to  five  sutures  are  required  to  the 
inch ;  and  one  or  more  should  be  passed  at  each  extremity  beyond  the 
fistula.  As  each  silk  suture  is  passed,  a  piece  of  silver  wire  is  hooked 
upon  its  loop  and  drawn  through,  and  at  the  same  time  the  left-hand 
extremity  of  the  wire  is  passed  through  a  loop  or  slip-knot  previously 
made  in  the  right-hand  extremity.  When  all  which  ai'e  required  have 
been  introduced,  the  left-hand  extremity  of  the  first  wire  is  drawn 
forwards  until  the  slip-knot  is  about  three-quarters  of  an  inch  from  the 
wound,  when  the  knot  is  seized  by  the  twisting  forceps  and  the  excess 
of  wire  cut  off.  Still  holding  upon  the  loop,  by  the  aid  of  the  blunt 
hook  the  wire  is  shouldered,  or  bent  on  each  side  at  a  right  angle 
toward  the  fissure.  With  the  shield  the  two  strands  are  now  embraced 
close  to  the  surface  of  the  wound,  and  the  wire  is  twisted  carefully 
until  the  adjustment  is  complete.  The  shield  being  withdrawn,  a  tenac- 
ulum, used  as  a  fulcriun,  is  placed  against  the  wire  close  to  the  fistula, 
and  with  the  twister  the  wii'e  is  bent  over.  By  pressure  with  the  hook, 
the  wire  is  again  bent  toward  the  mucous  membrane  close  to  the  for- 
ceps, and  cut  off  where  the  last  angle  is  made ;  this  will  be  about  half 
an  inch  from  the  wound. 

When  the  operation  is  completed  the  patient  is  turned  upon  her  back, 
a  catheter  introduced,  and,  if  the  urine  discharged  is  bloody,  the  bladder 
is  well  rinsed  with  tepid  water ;  the  patient  being  required  to  remain 
upon  her  back,  if  possible,  until  the  sutures  are  removed.  The  catheter 
is  then  withdrawn  and  cleansed,  and  thereafter  this  is  repeated  several 
times  each  day.  Opium  may  be  given  in  sufficient  quantity  to  maintain 
constipation.  The  sutures  are  usually  removed  from  the  eighth  to  the 
^nth  day,  but  the  catheter  is  permitted  to  remain  a  few  days  longer. 

Boseman's  Method  of  Operating  for  Urinary  Fiftulfli. 

We  have  given  to  the  method  of  operating  first  devised  and  practised 
by  Dr.  Nathan  Bozoman.  of    this   city,  more  space  than  has  been 
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Fig.  452. 


given  to  either  of  the  preceding  methods,  not  because  v^e  intend  to 
declare  for  it?  a  preference,  but  for  the  reason  that,  while  in  his  hands 
it  has  proved  at  least  equally  successful  as  other  modes,  and  equally 
adapted  to  the  various  forms  of  vesical  fistulae,  to  him  especially  is  due 
the  credit  of  having  first  demonstrated  the  practicability  of  effecting 
a  cure  in  a  large  proportion  of  these  unfortunate  cases. 

Most  of  the  details  of  the  mode  of  procedure  adopted  by  Dr.  Boze- 
man  have  been  derived  from  my  own  personal  observation  of  his  oper- 
ations, and  from  various  communications  which  he  has  kindl}'  placed  in 
my  hands. 

The  distinctive  characters  of  Bozeman's  operation  are :  the  buttonr 
suture,  the  position  of  the  patient,  and  the  self-retaining  speculum. 

The  Button-suture,  invented  May,  1855,^  combines  in  principle  the 
interrupted  and  twisted  sutures,  and  is  peculiarly  adapted  to  lesions  of 
mobile  partitions,  such  as  the  vesico- vaginal  or  recto- vaginal  septa. 

The  silver  wire  used  is  Ko.  26,  pure  and  well  annealed ;  the  leaden 
disk  is  5^  of  an  inch  thick  and  f  of  an  inch  wide,  of  length  and  shape  to 

fit  the  part ;  arched  beneath, 
and  bevelled  at  the  edges. 
Perforated  shot  No.  3  secure 
the  whole  in  place.  The  but- 
ton, cut  in  the  desired  shape, 
is  then  moulded  by  Boze- 
man's  forceps  (Fig.  452)'  into 
a  saddle,  over  the  fistulous 
edges,  which  are  dmwn  up  into  its  arch  by  the  sutures,  passing  through 
holes  \  of  an  inch  apart  along  the  middle.  (See  Fig.  453.)  The  sutures, 
fii-st  introduced,  determine  the  length  of  the  button  and  the  number 
of  holes  to  be  made.  The  length  in  Fig.  453  is  1  inch.  It  is  adapted 
to  a  fistula  \  of  an  inch  long. 

By  arching   the  button,   the   fistulous  edges  are  drawn  out  of  the 

direct  line  of  strain  upni  the  sutures, 
while  a  steadier  support  and  more  secure 
protection  than  the  interrupted  suture  alone 
can  give,  increase  the  chances  of  success. 
The  denuded  borders  are  placed  in  the  con- 
ditions of  a  subcutaneous  wound  and  enjoy 
the  same  facility  of  re^Daration. 

Before  attempting  to  close  the  fistulous 
orifice,  tlie  normal  width  should  be  restored 
to  the  vagina.     Bridles,  bands,  and  adhesions  of  its  walls,  whether  par- 
tial or  complete,  should  all  be  overcome.     Weeks,  even  montlis,  of  per- 
severance may  be  needed.     This  dilatation  of  the  vagina  gives  time 


Fig.  453. 


'  LottisviUe  Eevieic,  May,  l8o6. 

*  New  York  Medical  Jourrnil,  p.  493,  February,  1869. 
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for  its  abrasions  to  lieal.  Its  bridles  are  divided  in  tho  directions  of 
greatest  resistance,  witli  care  not  to  open  the  peritonseum -or  to  compro- 
jiiise  the  urethra,  bladder,  or  rectum  farther  tliaii  they  may  be  alrraidy 
involved.  To  prevent  contraction  and  reunion  of  the  divided  parts, 
Dr.  Bozeman  uses  an  oiled-silk  bag  stuffed  with  gpoiige,  wliich  is  kept 
tirm  by  tying  up  the  mouth,  and  removed  every  day  to  be  cleansed 
with  carbolic  acid  or  with  solution  of  chlorinated  soda.  The  bag  itself 
gets  rough  and  mnst  be  renewed  every  second  or  third  day.  The  raw 
surfaces  are  encouraged  to  cicatrize  by  bnieliing  thcni  with  a  solution 
of  arg.  nitr.  3  i-  ad  aij.  3  i.  freely  applied,  which  affords  great  comfort 
to  the  patient. 

Position  of  the  Patient. — Tlie  knee-elbow  position,  once  exclusively 
employed  by  Dr.  Bozeman,  has  been  renounced  by  him  on  account  of  its 
fatiguing  both  patient  and  assistants;  and  the  danger  incurred  in  giving 
auffistlietics  while  the  body  is  thus  inclined  forward  at  an  angle  of  45°, 
with  the  viscera  pressing  on  the  diaphragm  and  lunge.  For  the  knee- 
elbow  Dr.  Bozeman  lias  substituted  the  knee-chest,  or  right -angle  posi- 
tion upon  knees  and  chest.  I  have  several  times  seen  him  demoustrate 
the  advantages  of  this  position. 


By  this  arrangement  the  patient  is  made  comfortable,  and  ^lerfect 
steadiness  is  maintained  without  tlie  aid  of  assistants.  The  appai-atus 
is  secured  to  tlie  table  A  B,  by  foiir  thumb-screws.  Wlien  not  in  use, 
it  folds  at  the  joint  C,  while  the  upright  thigh-pieces,  disengaged  from 
the  braces,  fall  forward.  The  head-support,  imbraced,  drops,  and  is 
turned  under  the  chest-supjwrt,  to  which  a  hook  fastens  it ;  both  then 
stand  back  to  back,  so  that  tJie  apparatus  looks  like  an  ordinary  chair. 
Its  weight,  fixtures  included,  is  17  pounds.     The  patient  is  no  more 

■  Zftai  York  Medleal  Joumai,  Tnhnaaj,  186&. 
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exposed  than  for  introducing  the  epecuhiin.     An  iiidia-mbber  cloft 
protects  her  drees,  as  well  as  tlie  pads  and  etraps. 

The  advantages  of  this  knce-cheet  apparatus  are  :r-"  Extension  of  the 
vertebral  cohimn  with  relaxation  of  the  abdominal  iniiecles,  penuitting 
the  forward  gravitatjon  of  the  viscera ;  8iipix>rt  and  confinement  of 
patient,  with  control  of  her  muscular 
action  at  certaiu  points,  without  abdo- 
minal prepsiu^,  embarrassing  neither 
the  breathing  nor  the  circulation ;  and 
safe  anffisthesia." ' 

Sdf-retauiituf  Speculum.  —  Dr. 
Bozcman  at  first  modified  Sims' 
speculum  (Fig.  455)  by  shortening 
ite  handle,  narrowing  the  heel  of  the 
blades  or  valves,  ae  compared  with 
their  point,  and  inclining  the  blades 
towards  each  other  at  an  angle  of  about 
75°  instead  of  90°,  as  seen  in  tlie  Sims 
pattern.  Still  he  found  it  inadequate 
to  the  complete  dilatation  of  the 
vagina,  and  exposure  of  the  fistuloiiB 
edges,  when  concealed  by  contractions  of  the  vaginal  walls,  or  by  their 
voluminous  folds.  To  obviate  these  difficulties,  while  dispensing  widi 
aids,  Dr.  Bozeman  contrived  a  speculum  made  self-retaining  by  the 
jUiring  of  its  blades  within  t hi' pelvis.  Fig.  436  '  gives  a  three-quarter 
view  of  this  speculum  closed,  and  shows  the  under  sui-face  of  the 
detached  perineal  blade,  one-third  the  size  employed. 
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Fig.  457  shows  the  self -retaining  specuhim  expanded,  with  the  perineal 
blade  in  situ,  Tiie  anterior  vaginal  wall  and  cervix  ut^ri  are  thus  com- 
pletely exposed.  Aid  is  only  needed  to  administer  an  anaasthetic  and 
to  wash  tlie  sponges.  A  speculum  of  the  size  indicated  answei-s  for 
most  cases.  Dr.  Bozeman  occasionally  uses  a  smaller  or  a  larger  size. 
Instead  of  the  detached  blade,  he  sometimes  passes  between  the  blades 
of  the  speculum  and  against  tlie  posterior  vaginal  wall  a  spatula-shaped 
perineal  elevator  (Fig.  458),  by  which  the  surgeon  can  dilate  the  vagina 


458. 
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to  its  limit.  This  elevator  is  useful  in  dividing  contractions  and  in 
removing  the  suture  apparatus.  By  the  little  connecting  screw  {a) 
the  blade  may  be  set  in  four  different  positions,  adapting  it  to  both 
vaginal  walls  in  the  two  positions  of  the  patient 


Fig.  450. 
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Fig.  459  shows  the  instrument  as  a  perineal  depressor  in  the  recum* 
bent  posture.     The  position  of  the  handle  in  dotted  lines  is  the  one  it 
59 
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aBsumes  when  the  blade  is  turned  agamet  the  anterior  yagmal  wall 
When  the  handle  is  detached  from  the  blade  both  may  be  carried  in  the 
vest  pocket. 

Operation. — Fvrst  step  :  Pa/rmg  cmd  Shaping  the  Ftstvlotis  jE^/^^s.— 
The  instruments  needed  are  a  pair  of  delicate  tenacula,  a  pair  of  straight 
knives,  delicate  curved  forceps,  a  blunt-pointed  knife,  a  pair  of  right 
and  left  angular  knives  (all  narrow  and  delicate),  and  a  pair  of  right  and 
left  curved  scissors.  Also,  half  a  dozen  sponge-holders,  with  spongefl^ 
water,  etc.,  close  at  hand. 

In  shaping  the  edges  of  the  fistula,  Dr.  Bozeman's  rule  is  to  make 
the  line  of  union  transverse  to  the  vaginal  axis.  He  aims  to  approxi- 
mate them  with  the  least  possible  traction  upon  the  sutures,  by  the 
accommodating  descent  of  the  uterus.  Lacerations  or  slits  of  the 
urethra  at  its  outer  extremity,  or  in  its  continuity;  lacerations  of  the 
upper  part  of  the  vagina,  complicated  with  rents  of  the  anterior  lip  of 
th«  cervix  uteri,  and  vesico-uterine  fistulae,  are  varieties,  the  paring  of 
which  should  be  efiFected  with  a  view  to  their  closure  lengthwise. 
When  two  small  fistulse,  or  a  small  and  a  large  one,  are  separated  only 
by  a  narrow  slip  of  tissues  of  no  special  importance,  this  is  to  be  sacrificed. 
When  the  anterior  lip  of  the  cervix  uteri  forms  the  whole  or  a  part  of 
the  posterior  border  of  a  fistula,  it  is  pared  and  shaped  like  any  other 
part  of  the  vesico-vaginal  septum.  When  the  cervix  uteri  is  turned 
into  the  bladder  and  confined  there  by  adhesions,  the  paring  is  still  con- 
fined to  the  anterior  lip.  To  bring  this  lip  on  a  level  with  the  front 
edge,  the  original  fistula  is  enlarged  just  beneath  by  incisions  to  right 
and  left,  through  the  whole  thickness  of  the  septum.  By  this  means 
the  anterior  border  of  the  fistula  is  relaxed,  and  a  view  obtained  of  the 
anterior  lip  of  the  cervix  uteri,  which,  with  the  newly-formed  edges 
of  the  fistula,  is  now  pared  and  shaped,  with  intent  to  disengage  it  from 
the  bladder  and  to  close  the  fistula  permanently.* 

Unless  the  cervix  uteri  be  involved,  the  fistulous  borders  are  always 
bevelled  on  the  vaginal  side  of  the  septum.  To  secure  the  best  coapta- 
tion in  this  case,  the  border  should  be  perpendicular,  as  is  required  by 
the  hard  unelastic  tissue  of  the  cervix  uteri. 

Yesico-uretero-vaginal  and  uretero-vaginal  fistulse'  require,  besides 
bevelling,  to  snip  off  with  a  scissors  a  bit  of  the  vesical  mucous  mem- 
brane opposite  the  end  of  the  ureter.  If,  however,  the  ureter  can  be 
seen,  a  delicate  curved  bistoury  may  be  introduced  and  passed  up  the 
canal  a  quarter  of  an  inch.  It  will  thus  pierce  the  side  next  the  blad- 
der, along  with  the  vesical  mucous  membrane,  when  this  is  brought 
down,  dividing  the  whole  to  the  edge  of  the  fistula.  The  object  is  on  the 
one  hand  to  guard  against  complete  coaptation  of  the  edges  of  the  ves- 
ical mucous  membrane  opposite  the  point  at  >'hich  the  urine  passes  from 
the  ureter  into  the  bladder,  and,  on  the  other,  to  oppose  the  tendency 

'  North  Am,  Med,'Ghir,  Review^  July  and  Nov.,  1857. 
•  Op.  cit.,  and  Am,  Journal  Med.  ScUnces^  July,  1870. 
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of  the  urine  to  escape  between  the  edges  of  the  fistula  into  the  vagina, 
casualties  either  of  which  might  compromise  the  opemtion.  Still  more 
to  be  dreaded  is  the  complete  obstruction  to  the  flow  of  urine  in  any 
direction,  which  has  proved  a  cause  of  deatli  in  one  case  at  least.  In 
all  very  large  fistulas,  the  superior  fundus  of  the  bladder  tends  to  pro- 
trude into  the  vagina  and  thus  conceal  the  edges  of  the  fistula.  Such 
abnonnal  conditions  are  liable  to  occur  from  bearing  down,  whether 
voluntary  or  involuntary,  as  lu  vomiting,  etc.  Tliis  obstacle  is  overcome 
by  means  of  a  large  sponge^  introduced  through  the  fistula  into  the 
bladder,  so  us  to  support  the  protruding  part.  When  the  paring 
is  comi)leted  and  the  sutures  introduced,  the  sponge  is  removed, 
Hsemon'liage  is  checked  by  ice-Water  sponging,  or  by  the  application 
of  ice  directly  to  the  bleeding  surface.  If  this  fail,  we  must  find  the 
divided  artery  and  make  torsion.  Finally,  a  ligature 
may  be  pro\isionally  attached,  until  tlie  adjustment 
of  the  sutures  controls  the  hsemorrhage  by  compres- 
Bion.  The  operation  cannot  be  finished  while  haemor- 
rhage is  at  all  active,  because,  however*  complete 
the  closure  on  the  vaginal  surface,  blood  may  be 
escaping  into  the  bladder,  and,  choking  up  the 
catheter,  causing  involuntary  vesical  contractions  and 
BO  compromise  tlie  result. 

S€<:o)ul  step  :  Introduction  of  the  Sutures. — The 
instruments  necessary  for  this  pur|x>se  are  six 
straight  spear-pointed  needles,  from  half  an  inch 
to  one  inch  and  a  quarter  long,  and  a  few  curved 
ones  suitable  for  insertion  about  the  cervix  uteri; 
a  needle-holder,  a  blunt  liook,  and  a  long  pair  of 
curved  forceps  with  copper-plated  points  for  seizing 
and  pulling  the  needles  through. 

Bozeman's  needle-holder  (Fig.  460)  has  a  long, 
curved  sliaft  with  a  clasp,  in  which  the  needle  is 
held  at  the  icquired  angle  by  a  flexible  canula,  which 
slides  up  and  down,  to  fasten  and  to  disengage  it. 
Dotted  lines  dejnct  the  varied  angles  at  which 
needles  may  be  set.  One,  armed  with  silk  thread, 
is  shown  as  clasped  for  use. 

Commencing  usually  on  the  right  side,  the  needle 
is  inserted  from  one-quarter  to  one-third  of  an  inch 
from  the  pared  surface,  passed  along  the  tissues  of 
the  septum,  and  is  made  to  emerge  just  beneath  the 
vesical  mucous  membrane,  wliere  it  is  caught  upon 
a  blunt  hook,  seized  by  the  forceps  and  drawn 
through.  In  like  manner  the  needle  is  inserted 
upon  the  opposite  side  of  the  fistula,  the  thread 
emerging  at  a  corresponding  point.     Thus  transfixion  of  the  vesical 
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Fig.  481. 


miicoiis  membrane  is  entirely  avoided.    The  stitches  are  placed  one- 
tliird  of  an  inch  apart. 

To  the  pi-oximal  end  of  each  silk  tliread,  a  silver  wire  18  inches  long 
is  attached,  and  drawn  through   to  replace  the  silk.      To  facilitate 

this  manoeuvre,  the  distal  end  of  the 
thread  is  supported  ujx)n  the  end  of 
a  fork,  which  prevents  dragging  cr 
arrest  of  the  knot.  Fig.  461  shows  the 
extent  of  the  bevelliug  and  the  sutures 
in  place. 

The  apposition  of  the  edges  of  the 
vesical  mucous  membrane  cuts  off  all 
communication  between  the  cavity  of 
the  bladder  and  the  tracks  of  the  su* 
tures.  Wlien  the  cervix  uteri  is  incar- 
cerated, after  making  the  necessary 
incisions  and  paring,  and  the  sutures 
having  been  introduced  as  above  men- 
tioned on  either  side,  three  will  usually  be  taken  in  the  cervix  uteri 
itself.  A  needle,  passed  as  usual  through  the  anterior  border  of  the 
fistula,  is  clasped  by  the  needle-holder  at  an  acute  angle.  Thus  armed, 
the  instrument  is  carried  through  the  fistula  into  the  bladder,  and  the 
point  of  the  needle  enters  the  front  of  the  pared  surface  upon  the  an- 
terior lip  of  the  cervix  uteri.  The  needle  is  next  brought  through  from 
before  backwards,  its  point  coming  out  in  the  os  tincse.  One  suture 
is  made  on  either  side  of  it  and  one  in  the  centre,  these  three  sutui^ed 
being  placed  at  j\  of  an  inch  apart. 

By  the  silver  wires  which  replace  the  threads  a  leverage  is  obtained 
over  the  cervix  uteri,  by  which  it  is  lifted  out  of  tlie  bladder  to  the 
point  at  which  its  pared  surface  becomes  level  with  that  of  tlie  ante- 
rior border  of  the  fistula.  When  lengthwise  closure  is  required,  as  for 
the  urethra  and  cervix  uteri,  sutures  are  passed  from  right  to  left, 
instead  of  from  below  upwards. 

Third  stej)  :  Adjustment  of  ths  Sutures, — Fig.  462  shows  Bozeman's 
suture  adjuster  in  a  front  and  edge  view,  with  the  small  hole  in  the 
centre,  through  which  the  two  ends  of  each  wire  are  successively  passed. 
The  instrument  is  then  slid  down  upon  them,  and,  on  reaching  the  vai^i- 
nal  surface,  it  closely  approximates  the  pared  edges,  as  shown  (Fig.  46:3). 
The  loop  in  each  suture  generally  remains  until  such  adjustment.  The 
line  of  contact  shows  whether  the  edges  have  been  fitly  pared,  and 
suggests  the  shape  of  the  button  required.  If  the  edges  look  uneven, 
open  the  loops  and  perfect  their  paring,  taking  care  to  cut  no  suture. 
On  readjustment,  if  the  coaptation  be  complete,  cut  the  button  or 
leaden  plate  of  the  proper  size  and  shape,  mould  and  perforate  it  as 
described. 

Fourth  step:  Fastening  of  the  Sutures  and  Button. — Fig.  464  shows 
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ster,  witli  which  use  a  strong  pair  of  forceps  to  com- 
Pass  the  ends  of  each  wire  through  tlie  holes  in  the  but- 
len  hold  between  the  thumb  and  index-finger  of  the  left 
:  all  the  wires,  while  the  right  hand,  with  the  suture  ad- 
5  button  down  to  its  place.  Fig.  466  shows  the  button 
:he  perforated  shot  upon  the  wires,  ready  to  be  slid 
top,  where  tliey  are  successively   compressed  by  the 

Fig.  464. 


Fig.  468. 


Fig.  466. 


r«  m 


secured,  the  wii-es  are  cut  off  an  eighth  of  an  incli 
1,  and  turned  down,  completing  the  operation.  (Fig, 

amplest  form  of  button  suture  applicable  to  small  and 
istulaj,  anywhere  between  the  root  of  the  urethra  and 
.  Modifications  will  of  course  be  required  in  iudi- 
befoie  indicated,  the  success  being  in  proportion  to 
ei'standing  of  tlie  conditions.  The  cuts,  Figs.  468*  to 
s  suture  as  applied  in  typical  cases  by  Dr.  Bozeman, 

'  Louisville  Revise ^  May,  1856. 

«  Trans.  New  York  State  Medical  Society^  1869. 

*  Am.  Jour,  of  Obstetrics^  May,  1870, 
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viz. :  Fig.  468  depicts  the  button  for  lacerations  of  the  nrethra  upward* 
from  the  meatus. 


The  hntton-sntiire  clftiins  precedence  over  every  other  in  raiosg  tai 
tupportjiig  the  catheter,  always  an  elaetic  one  for  these  cases,  and  not 
larger  than  Ho.  6, 


Fig.  4fi9  gives  front  and  side  views  of  a  button  applicable  to  a  emal!. 
Bstula  in  the  urethra  near  its  conn  lie  nee  in  cat.  The  sutures  are  two  nir 
either  side  of  the  urethra. 

Fig.  470  gives  fmut  and  side  views  for  a  longer  tistiila,  involving  tlie 
urethra  and  bladder  { u ret hrri-vesifo- vaginal).  The  side  view  shows  tha 
button  bent  ii|x>n  i»3  •■wnvexitj. 


Fig,  471  depicts  the  button  for  a  large  fistula  involving  the  trigone 
and  has-Jbudui  the  bladder.     Such  a  button,  either  curved  or  straight. 
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and  notched  in  ita  upper  edge  for  the  accommodation  of  the  cerrix  uteri, 
is  applicable  aleo  to  veEico-iitero-vagiiial  fiBtulse  of  large  eize,  whether 
giniple  or  complicated.  In  tlie  latter  the  curved  form  is  generally 
required,  to  hold  the  cervix  uteri  in  its  proper  j)ositioii  after  it  has  been 
disengaged  from  the  bladder,  and  until  union  can  be  effected  between 
its  anterior  lip  and  tlie  lower  edge  of  the  fistula,  thue  cutting  off  com- 


mnnication  between  the  bladder  and  uterus,  and  restoring  the  natiiral 
outlet  to  the  menstrual  flow,  A  button  (Fig  47i),  nearly  straight,  but 
narrowed  at  the  upper  end,  so  as  tu  rest  within  the  m  uten,  is  usually 
called  for  in  fistulai  complicated  witli  laceration  of  tlie  ante)  lor  tip  of 
the  uterus.  Such  a  form  is  also  applicable  to  \esi(.o  uteiine  flstulre, 
either  alone  or  associated  with  veaico-vaginal 

After-treaitnent. — Let  the  patient  lie  on  hei  back,  but  allow  her  to 
change  her  position  now  and  then  to  either  side  An  clastic  catheter  m 
the  bladder  drains  its  contGuts  into  a  small  flat  bottomed  box,  nhich 
serves  also  to  bold  the  catheter  in  place.  Half  a  grain  of  morphine  or 
less  may  control  the  morements  of  the  bowels  and  relieve  pain. 

Frequent  attention  must  be  given  to  the  uriual,  and  still  more  to  the 
catheter,  which  is  liable  to  become  choked  and  to  compromise  the 
6uci-«ae  of  the  operation  by  allowing  urine  to  accumulate  within  the 
bladder.  Water  should  be  occasionally  injected  through  the  catheter 
as  a  precautionary  measure.  Should  there  be  any  vesical  htemorrtage, 
this  injection  will  prevent  the  blood  from  clotting,  and  if  iced,  will 
check  its  flow.  This  method  has  proved  moi-e  reliable  than  the  ordi- 
nary astringents,  although  it  does  not  always  obviate  the  necessity  of 
making  direct  pressure,  at  the  cost  of  removing  the  suture  apparatus;, 
cleaning  out  the  bladder  through  the  fistula,  and  pressing  the  tip  of  the 
finger  upon  tlie  bleeding  orifice ;  foregoing  the  operation  j^ro  tempore^ 
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to  save  the  patient's  life.  Replace  the  catheter  by  a  fresh  one  about 
the  fourth  or  fifth  day,  as  it  may  have  become  a  little  rough.  Uae  va- 
ginal injections  once  or  twice  a  day^  taking  care  not  to  touch  the  sature 
apparatus  with  the  syringe  nozzle. 

The  diet  should  be  light  and  rather  constipating^  such  as  tea  or  cofiee, 
and  fine  wheaten  breads  with  beef-tea  used  discreetly.  The  suturoB 
should  be  removed  on  the  eighth  day,  or,  in  operations  involving  the  ure- 
thra alone,  on  the  seventh  day.  In  removing  the  sutures,  the  patient  must 
be  placed  in  the  knee-elbow  position,  without  ansdsthesia.  If  the  sutare 
apparatus  be  low  down  in  the  vagina.  Dr.  Bozeman  employs  his  perineal 
elevator  alone  for  exposing  it;  but  if  higher  up,  his  speculum,  carefully 
avoiding  a  dilatation  dangerous  to  the  tender  cicatrix.  Seizing  each  shot 
with  a  pair  of  forceps,  and  raising  it  slightly,  he  clips  it  off  with  the 
points  of  the  scissors,  and  then  lifts  the  button  by  the  forceps  from  its 
position.  The  loop  of  each  suture  being  now  opened,  its  proximal  end  is 
seized,  and  the  wire  gently  extracted.  The  patient  is  now  put  to  bed, 
and  treated  as  before.  She  wears  the  catheter  two  or  three  days  longer, 
it  afterwards  being  introduced  only  at  regular  intervals.  She  may  sit 
up  on  the  twelfth,  leave  her  bed  on  the. fourteenth  day,  and  then,  for 
the  first  time,  void  her  urine  through  the  urethra. 


Inourable  Urethrovaginal  and  Vesioo- Vaginal  Fistula. 

The  destruction  of  the  urethra  and  urethral  portion  of  the  vagina 
with  the  vesico-vaginal  septum,  finds  an  expedient  of  partial  relief  in 
the  closure  of  the  vulva,  as  proposed  by  Vidal  de  Cassis.  In  the  pre- 
liminary paring  of  the  labial  mucous  membrane,  care  must  be  taken  to 
leave  a  small  passage  at  the  upper  angle  for  the  escape  of  urine,  when 
the  pouch  above  is  filled.  This  operation,  however,  only  enables  the 
woman  to  retain  the  urine  when  reclining  upon  the  back,  and  does  not 
secure  any  control  over  the  urine  in  the  erect  posture.  The  barrier 
formed  by  this  operation  has  no  contractile  power. 

Another  class  of  cases  presents  the  less  grave  disaster  of  partial  or 
complete  destruction  of  the  vesico-vaginal  septum,  either  alone  or  asso- 
ciated with  injury  of  the  root  of  the  urethra,  below;  and  of  the  cervix 
uteri  above,  with  immobility  of  the  womb.  Here  Dr.  Bozeman^s  expe- 
dient *  is  to  close  the  urethral  portion  of  the  vagina  at  the  lower  border 
of  the  fistula,  by  uniting  the  latter  with  the  posterior  wall  of  the  vagina, 
thus  converting  the  remains  of  the  bladder  and  the  vagina  into  one  recep- 
tacle, for  the  urine  and  menses,  with  the  urethra  as  a  common  outlet. 
This  is  effected  with  the  button-suture,  according  to  the  rules  already 
given.  By  adopting  this  mode  of  procedure,  no  pouch  or  pocket  is 
formed  in  the  vagina  where  urine  can  stagnate  or  stone  accrete. 

*  Nexc  Orleans  Medical  and  Surgical  Journal,  January,  1860. 
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Reoto-vaginal  Fistula. 

FistulaB  of  this  kind,  whether  due  to  injury  of  the  parts  daring  labor 
to  wounds  of  the  rectum,  or  to  abscesses  breaking  into  the  vagina,  are 
liable  to  great  variations.  Their  openings  may  be  found  at  or  above  the 
sphincter  ani,  and  no  larger  than  an  ordinary  probe,  or  they  may  lie  at 
any  point  between  this  and  the  reflection  of  the  peritonsBum  from  the 
vagina  upon  the  rectum.  Their  size  and  shape  vary  indefinitely,  involv- 
ing sometimes  the  perinseum  and  the  entire  recto-vaginal  septum. 

When  the  fistula  enters  the  rectum  at  a  point  which  involves  the  sphinc- 
ter ani,  it  is  idle  to  attempt  to  contend  with  the  contractions  of  the  latter 
by  the  application  of  sutures;  at  least  not  until  the  sphincter  has  been  par- 
alyzed by  incisions  or  stretching;  and  even  if  this  were  done,  it  would 
be  better  to  extend  the  opening  by  incision  down  to  the  perinasum,  pare 
the  edges  of  the  original  fistula^  and  then  close,  as  in  an  ordinary  case 
of  ruptured  perinaeum. 

Much  greater  facility  is  experienced  in  operating  when  the  fistnla  is 
entirely  above  the  sphincter,  but  in  these  cases  also  the  operation  may 
be  rendered  more  easy  by  first  paralyzing  the  sphincter.  When  this 
operation  is  made,  the  line  of  closure  must  be  transverse. 

Laceration  of  the  Cervix  Uteri. 

According  to  Emmet,  this  is  a  very  common  accident,  having  been 
observed  by  him  in  more  than  thirty-two  per  cent  of  all  the  cases  of 
uterine  diseases  which  have  come  under  his  observation  in  those  women 
who  have  borne  children;  and  as  the  lesion  has  been  observed  more  fre- 
quently where  the  forceps  have  been  employed,  it  is  fair  to  assume  that 
it  occurs  much  more  often  now  than  formerly,  or  than  it  did  at  that 
period  when  most  women  were  able  to  give  birth  to  their  children  with- 
out the  aid  of  instruments. 

As  a  consequence  of  the  persistence  of  the  laceration,  the  edges  are 
liable  to  take  on  an  irritable  ulcerative  action,  leading  to  induration  and 
hypertrophy  of  the  neck,  and  indirectly  to  functional  disturbance  of  the 
neighboring  organs  and  of  the  whole  system. 

In  a  large  majority  of  cases,  absolute  cleanliness,  by  the  frequent  use 
of  warm  water  lavements,  will  be  sufficient  to  insure  a  prompt  cicatriza- 
tion; and  at  a  later  day,  when  an  ulcerative  action  has  been  for  some 
time  established,  the  same  plan  of  treatment,  with  the  occasional  appli- 
cation of  the  nitrate  of  silver,  will  in  most  cases  effect  a  cure.  In  case, 
however,  it  does  not,  it  will  be  proper  to  operate  in  the  manner  first  sug- 
gested and  practised  by  Emmet.  The  patient  being  placed  under  the 
influence  of  an  anaesthetic,  the  uterus  is  drawn  down  by  a  tenaculum, 
the  edges  of  the  rent  carefully  excised,  and  then  closed  by  silver  sutures. 
In  no  case  ought  the  operation  to  be  attempted  while  the  parts  are  in  a 
condition  of  active  inflammation.  If  much  bleeding  occurs  from  the 
congested  tissues,  it  is  best  controlled  by  injections  of  hot  water;  but  if 
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the  cervical  arfcery  is  cut,  it  may  become  necessary  to  cast  a  ligature  of 
wire  around  the  neck,  close  up  to  the  insertion  of  the  vagina.  Having 
secured  the  ligature  by  twisting,  it  is  to  be  left  in  place  until  the  danger 
of  further  haemorrhage  has  ceased.  The  parts  must  be  kept  clean  sub- 
sequently by  frequent  warm- water  injections.  The  sutures  are  not  to 
be  removed  until  the  seventh  or  tenth  day. 

In  estimating  the  value  of  this  operation,  it  is  necessary  to  recall  what 
has  already  been  said  as  to  the  curability  of  this  affection  by  the  unaided 
resources  of  nature,  or  by  well-directed  therapeutical  and  local  treatment, 
and  also  to  understand  that  although  the  ulceration,  hypertrophy,  etc, 
may  be  the  source  of  serious  constitutional  disturbance,  it  seldom,  if 
ever,  proves,  fatal.  On  the  other  hand,  the  operation  is  not  always  suc- 
cessful; it  is  attended  with  the  danger  of  sometimes  giving  rise  to  a 
serious  and  even  fatal  metritis  and  perimetritis;  and  the  laceration 
is  pretty  certain  to  be  renewed  in  a  succeeding  labor. 

Laoeration  of  the  Perlnaeuxn. 

This  accident  is  of  quite  frequent  occurrence,  especially  in  the  birth 
of  the  first  child.  It  is  unjust  to  say  that  it  can  always,  or  even  gener- 
ally, be  prevented  by  the  skill  of  the  accoucheur,  since  its  occurrence  is 
often  due  to  conditions  and  circumstances  over  which  the  accoucheur 
has  no  control.  The  perinaeum  may  be  unusually  deep  in  its  antero-pos- 
terior  diameter,  or  unusually  thin  and  delicate,  or  less  elastic  in  its  tex- 
ture than  natural;  the  sacrum  and  coccyx  may  not  have  the  proper  curve 
to  direct  the  head  toward  the  pubes ;  the  head  itself  may  be  large  and 
unyielding  ;  the  uterine  contractions  may  be  too  violent  and  rapid  to 
allow  the  perinaeum  time  to  become  gradually  stretched  and  accommo- 
dated to  the  head.  Indeed,  there  are  manv  causes  which  mav  determine 
this  result  which  are  wholly  beyond  the  power  of  the  accoucheur  to  re- 
move. 

It  is  no  part  of  my  duty  in  this  place  to  indicate  what  are  the  means 
usually  employed  by  obstetricians  to  prevent  its  oc3urrence,  but  I 
may  be  permitted  to  say  that,  if  the  obstetrical  experience  of  my  early 
life,  and  the  surgical  experience  of  my  later  life,  have  not  misinformed 
me,  grave  perinaeal  lesions  are  more  common  now  than  formerly,  and 
this  increase  has  been  coincident  with  the  increased  use  of  forceps  and 
of  anaesthetics  in  labor.  I  mention  anaesthetics  in  this  connection,  be- 
cause the  forceps  and  anaesthetics  are  so  often  associated  in  modem  prac- 
tice. The  effects  of  anaesthetics  are  by  no  means  in  all  cases  limited  to 
the  alleviation  or  abolition  of  pain  when  employed  in  the  case  of  the  par- 
turient female.  In  most  cases  they  exert  a  positive  influence  upon  the 
uterine  contractions,  and  in  this  respect  they  are  capricious.  Not  infre- 
quently they  increase  the  rapidity  and  strength  of  the  contractions,  and 
this  is  especially  apt  to  happen  when  given  in  small  quantities  and  in 
the  first  period  of  their  exhibition  ;  it  is  under  these  circumstances  that 
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they  may  contribute  to  the  production  of  a  perinaBal  rupture.  In  other 
cases^  under  their  influence  I  have  seen  the  uterine  contractions  tempo- 
rarily suspended,  and  a  degree  of  uterine  inertia  induced  which  continued 
to  the  close  of  the  labor,  and  which  has  been  accepted  by  me  in  more 
than  one  instance  to  explain  the  delay  in  the  expulsion  of  the  placenta, 
and  the  subsequent  uterine  haBmorrhages. 

While  there  can  be  no  question  that  the  forceps  and  ansdsthetics  have 
been  of  incalculable  service  to  parturient  women,  I  have  a  strong  con  vie* 
tion  that,  since  they  have  come  into  such  common  and  almost  universal 
use,  they  have  done  a  great  deal  of  harm.  I  believe  that  the  time  is  not 
distant  in  the  future  when  it  will  become  apparent  to  all  that  we  have  in 
these  matters  progressed  too  rapidly,  and  possibly  that  our  progress  has 
been  altogether  in  the  wrong  direction. 

In  a  large  proportio  n  of  cases  the  rupture  is  slight,  involving  only  the 
f ourchette,  or  only  th  e  mucous  membrane  which  has  been  thrust  beyond 
the  f ourchette.  In  exceptional  cases  it  involves  a  large  part  or  the  whole 
of  the  perineum,  and  still  more  rarely  it  extends  directly,  by  laceration, 
or  by  subsequent  sloughing,  through  the  sphincter  ani,  and  more  or  less 
extensively  destroys  the  vagino-rectal  septum. 

In  the  simpler  form  of  these  accidents,  where  only  the  f ourchette  is 
torn,  no  serious  injury  is  inflicted,  and  no  surgical  treatment  is  de- 
manded. If  left  to  itself,  and  some  care  be  taken  to  keep  the  parts 
clean,  it  may  be  restored  to  its  original  condition  by  the  unaided  process 
of  cicatrization  ;  but  if  it  is  not  thus  restored,  no  future  inconveniences 
to  the  patient  will  ensue.  Indeed  this  partial  loss  of  perineum  may  ren- 
der any  further  laceration  in  subsequent  deliveries  less  probable. 

In  case,  however,  the  laceration  involves  any  considerable  portion  of 
the  perinaeum,  extending  nearly,  or  quite,  to  the  outer  circumference  of 
the  sphincter  ani,  the  closure  of  the  rent  is  desirable,  inasmuch  as  in  a  cer- 
tain proportion  of  cases  it  is  followed  by  a  relaxation  and  falling  of  the 
vafirinal  walls,  with  a  consequent  displacement  of  the  uterus.  But  it  has 
often  happened  to  me  to  see  women,  in  whom  the  rent  has  extended 
through  the  entire  perinaBum,  who  have,  after  the  lapse  of  many  years, 
suffered  no  inconvenience  from  this  source.  Especially  has  this  been 
observed  in  the  persons  of  spare  women,  and  if  they  have  not  subse- 
quently borne  children. 

The  concurrence  of  a  deficient  perinaeum,  and  of  prolapsus  uteri,  do  not 
always  stand  in  the  relation  of  cause  and  effect.  The  perinaBum  in  its 
most  perfect  condition,  and  when  the  uterus  occupies  its  normal  position, 
gives  no  direct  support  to  the  latter.  Tlie  uterus  may  be  made  to  de- 
scend from  many  causes,  whether  the  perinaeum  is  sound  or  not ;  and  if, 
in  its  descent,  it  has  been  brought  into  actual  contact  with  the  perinaeum, 
the  presence  of  the  latter  is  an  important  obstacle  to  its  further  protru- 
sion. The  absence  of  the  perinaeum,  when  the  vagina  and  uterus  are  in 
their  normal  conditions,  can  only  influence  the  descent  of  the  uterus  by 
first  inducing  atony  of  the  muscular  fibres  of  the  vagina,  with  conges- 
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tion  and  prolapse  of  the  vaginal  waUs,  by  which  not  only  the  feeble  and 
indirect  8uppoi*t  which  the  perinsBum  gave  to  the  uterns  is  removed,  but 
the  vaginal  walls  become  actually  a  dead  weight  to  drag  the  uterus  down- 
ward. These  consequences  to  the  vaginal  walls  and  to  the  uterus,  I  am 
prepared  to  reaffirm,  do  not  always  ensue  upon  the  total  destruction  of 
the  perinseum.  Although,  if  the  woman  subsequently  bears  children,  or 
is  very  fat,  they  are  liable  to  ensue. 

Immediate  or  Primary  Operation, — I  cannot  agree  with  some  modem 
gynecologists,  that  it  is  better  in  such  cases  to  proceed  at  once  to  close 
the  rent  by  sutures,  and  for  several  reasons,  some  of  which  have  already 
been  anticipated.  The  parts  have  suffered  such  a  degree  of  stretching 
and  contusion  as  to  render  the  occurrence  of  inflammatory  reaction,  if 
not  of  sloughing,  almost  inevitable ;  the  lochial  discharges  will  make  it 
impossible  to  keep  the  parts  clean  ;  the  operation  itself  inflicts  a  severe 
injury  when  the  condition  of  the  patient  is  already  critical  from  other 
causes ;  and  flnally,  because  under  judicious  management  the  rent  fre- 
quently becomes  partially  and  sufficiently  closed  spontaneously. 

If  spontaneous  closure  of  any  portion  of  the  rent  takes  place  under 
these  circumstances,  it  is  probably  not  usually  effected  by  the  direct 
contact  and  immediate  adhesion  of  the  lacerated  surfaces.  The  condi- 
tions are  all  unfavorable  to  this  occurrence.  Lacerated  and  contused 
wounds  seldom  unite  by  flrst  intention,  and  the  torn  edges  are  too  narrow 
and  irregular  to  be  placed  and  maintained  inexact  apposition,  even  with 
the  aid  of  sutures.  The  surgeon  encounters  sufficient  difficulty  in  secur- 
ing this  result  even  when,  at  a  later  day  and  under  much  more  favorable 
circumstances,  and  after  an  extensive  denudation  of  the  surfaces,  he  at- 
tempts the  closure  by  the  aid  of  sutures.  It  is  much  more  probable  that 
the  union  occurs  in  these  cases  by  the  secondary  process  of  granulation, 
the  cicatrization  and  restoration  commencing  at  the  angle  of  the  wound 
where  the  laceration  terminated,  and  extending  thence  in  the  direction 
of  the  vaginal  orifice.  This  is  what  happens  usually  in  the  case  of  a  lat- 
eral incision,  made  for  the  purpose  of  enlarging  the  orifice  of  the  mouth 
after  certain  plastic  operations  upon  the  lips,  and  which,  without  great 
care  on  the  part  of  the  surgeon,  is  certain  to  defeat  his  operation.  Indeed 
I  have  generally  found  it  impossible  to  prevent  the  union  of  the  parts 
thus  divided,  except  by  covering  one  of  the  raw  surfaces  with  the  mu- 
cous membrane  dissected  from  the  inside  of  the  lip. 

While,  therefore,  the  accoucheur  may  be  advised  to  maintain  actual 
contact  of  the  raw  surfaces  by  position,  in  the  remote  hope  that  some  ad- 
hesion may  occur,  there  is  not  in  this  possible  chance  of  small  results  a 
justification  for  operative  surgical  interference.  The  parts  should  cer- 
tainly not  be  needlessly  or  forcibly  drawn  asunder,  but  'they  may  be 
carefully  exposed  to  view  each  day,  and  made  clean  by  gentle  ablution  ; 
and  the  urine  should  be  drawn  by  a  flexible  catheter  as  often  as  may  be 
required  for  the  relief  of  the  patient,  to  whom  nothing  is  more  distress- 
ing than  the  contact  of  the  urine  with  the  raw  surfaces  of  the  wound. 
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In  farther  support  of  the  opiuion  above  given^  that  an  immediate  ope- 
ration is  not  in  most  cases,  if  ever^  advisable,  it  must  be  explained  more 
f  ally  that,  if  it  were  possible  to  secure  union  by  adhesion  at  this  early 
period,  the  operation  must  be  made  within  a  few  hours  at  most.  Hewitt, 
who  advises  the  early  operation  **  when  the  rent  is  at  all  considerable,'' 
says  ''  the  primary  operation  should  be  performed  within  one  hour  from 
birth,  while  the  surfaces  are  still  raw  and  bleeding/'  .  .  .  '*  It  is  of  very 
little  use  in  inserting  sutures  when  the  labor  has  been  over  some  hours; 
anion  rarely  then  occurs."  This  statement  is  doubtless  correct,  and  my 
experience  in  a  great  variety  of  |)lastic  operations  compels  me  to  doubt 
whether  the  operation  will  be  any  more  successful  if  made  within  an 
hour.  The  reasons  for  this  opinion  have  already  been  assigned.  But 
we  may  properly  ask  Mr.  Hewitt  what  is  to  be  done  with  that  very  con- 
siderable number  of  cases  in  which  the  expulsion  of  the  placenta  is  de- 
layed beyond  an  hour?  Shall  the  rent  be  closed  before  it  is  expelled,  at 
tberisk  of  the  sutures  being  torn  out  by  its  subsequent  passage?  Or  is 
the  accoucheur  again  to  interfere  with  the  course  of  nature,  and,  with 
more  or  less  violence,  as  may  become  necessary,  remove  the  placenta 
without  reference  to  the  present  general  condition  of  the  patient  or  of 
the  uterine  contractions? 

From  any  point  of  view  it  comes  to  this,  that  it  is  proposed  to  make 
an  operation,  by  no  means  trivial  in  its  character,  not  to  speak  of  the  sub- 
sequent special  management  of  the  bowels  required,  and  the  removal  of 
the  sutures;  which  operation  at  the  best  is  very  liable  to  fail,  and  which 
may  subsequently,  in  case  no  operation  is  made,  be  found  to  have  been 
unnecessary;  or  which,  if  it  becomes  necessary,  can  be  made  more  thor- 
oughly and  successfully  at  a  later  period—  it  is  proposed,  I  say,  to  make 
the  operation  under  every  surgical  disadvantage,  and  when  the  patient, 
prostrated  and  trembling  from  the  results  of  a  severe  labor,  is  in  the 
worst  possible  condition,  both  mentally  and  physically,  to  endure  the 
shock  of  an  operation,  or  even  its  announcoment.  Nothing  but  the 
most  urgent,  imperative  necessity  can  justify  the  operation  under  these 
circumstances,  and  this  necessity  has  not  bean  shown  to  exist. 

At  this  early  period,  also,  it  is  oftan  difficult  to  form  anything  like  a 
definite  opinion  as  to  the  actual  extent  of  the  lesion.  A  rent,  which  at 
first  seems  to  be  an  inch  or  two  in  length  on  account  of  the  distended 
condition  of  the  perineum,  will,  after  contraction,  a  few  hours  later,  be 
found  to  be  not  more  than  a  quarter  or  half  an  inch. 

Secondary  Operation, — In  case  the  rent  involves  the  perinaeum  only, 
the  integrity  of  the  sphincter  ani  being  preserved,  the  preparatory  treat- 
ment will  consist  in  a  thorough  evacuation  of  the  bowels  with  a  saline 
cathartic,  administered  forty-eight  hours  before  the  operation  is  made. 
On  the  morning  of  the  operation  the  rectum  should  be  emptied  by  a  co- 
pious enema  of  warm  water,  to  be  followed  by  a  suppository  contain- 
ing half  a  grain  of  morphine.  The  patient  being  then  anaesthetized  and 
placed  in  the  usual  position  for  lithotomy,  while  an  assistant  displaces 
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the  upper  wall  of  the  vagina  with  a  Sims'  or  Bozeman's  Bpeculum,  the 
surgeon  will  proceed  with  mouse-tooth  forceps  and  scissors  to  denude 
the  surfaces  which  are  to  he  hrought  into  contact.  These  surfaces  should 
be  extensive,  rarely  less  than  one  inch  in  the  antero-posterior  direction, 
and  they  should  extend  inward  along  the  yaginal  wall  nearly  as  far. 
The  denudation  must  also  be  complete^  the  interposition  of  the  smallest 
portion  of  the  mucous  or  tegumentary  membrane  between  the  lips  of  the 
wound  being  sufficient  to  partially  or  wholly  defeat  the  operation.  All 
bleeding  having  ceased,  three  well  waxed  sutures,  of  the  largest  size  of 
harness-makers'  silk,  are  to  be  introduced,  the  first  being  placed  at  the 
angle  of  the  wound  close  to  the  sphincter.  The  needle,  armed  with  a 
double  ligature,  must  be  inserted  at  a  distance  of  from  three-fourths  to 
one  inch  from  the  margin  of  the  wound,  carried  to  a  sufficient  depth  to 
include  the  entire  surface  which  has  been  made  raw,  and  brought  out  at 
a  corresponding  point  upon  the  opposite  side.  Each  suture  will  be  in- 
troduced in  the  same  manner.  Sections  of  a  rather  large-sized  flexible 
bougie,  one  inch  longer  than  the  fissure^  are  to  be  laid  upon  either  side, 
over  which  the  double  sutures  must  be  tightened  until  the  lips  of  the 
wound  are  brought  together  with  moderate  firmness,  and  the  sutures  tied. 
In  TOOst  cases,  in  order  to  secure  accurate  apposition  of  the  margins  of  the 
wound,  it  is  well  to  insert  two  or  three  very  delicate  superficial  sutures. 
The  knees  of  the  patient  should  then  be  tied  together  lightly,  with  a  small 
pillow  interposed  between  the  knees,  and  she  may  be  left  to  repose  upon 
her  back  or  side,  as  may  best  suit  her  comfort. 

The  after-treatment  demands  the  most  careful  attention.  The  bowels 
should  be  kept  quiet  for  several  days.  The  parts  should  be  subjected 
to  daily  inspection  and  kept  clean  and  dry.  The  urine  should  be  drawn 
as  often  as  may  be  necessary.  The  deep  sutures  may  be  permitted  to  re- 
main six  or  seven  days,  or  even  longer,  if  they  cause  little  or  no  irrita- 
tion, but  the  fine  sutures  may  be  removed  earlier.  Finally,  rarely  sooner 
than  after  ten  days,  the  bowels  should  be  moved,  and  the  rectum  emptied 
by  the  aid  of  physic,  enemata,  and  by  mechanical  assistance  if  neces- 
sarv. 

In  case  the  rent  involves  more  or  less  of  the  recto-vaginal  wall,  the 
difficulties  of  the  operation  will  be  greatly  increased,  and  it  will  be  ad- 
visable always  to  paralyze  the  sphincter  by  two  lateral  incisions,  extend- 
ing backward  and  outward  on  each  side,  as  first  recommended  by  Baker 
Brown.  The  deep  sutures  must  be  kept  in  place  as  long  as  they  serve  a 
useful  purpose,  the  evacuation  of  the  bowels  must  be  longer  delayed, 
and  after  the  sutures  are  removed  the  parts  must  be  kept  at  rest  and  in 
contact  until  a  firm  union  is  insured. 

I  have  made  no  reference  to  the  use  of  the  wire  sutures  in  this  opera- 
tion, because,  so  far  as  tlie  management  of  the  perinaeal  rent  is  concerned, 
I  prefer  to  employ  the  so-called  *^  quilled  "  suture,  only  substituting  the 
bougie  for  the  quill,  and  for  the  reason  that  I  do  not  find  the  wire  so 
easy  to  introduce  or  to  remove;  nor  have  I  found  it,  where  the  perinaeum 
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alone  is  torn,  to  possess  advantages  in  any  other  respect.  If,  however, 
the  rent  or  loss  of  structure  involves  any  considerable  portion  of  the 
recto-vaginal  septum,  I  would  recommend,  so  far  at  least  as  the  rectal 
fissure  is  concerned,  the  wire  suture  either  with  or  without  Bozeman^s 
clamp;  but  I  must  acknowledge  that,  in  the  treatment  of  this  very  diffi- 
cult class  of  cases,  I  have  had  no  practical  experience,  and  cannot  there- 
fore speak  authoritatively.  I  would  prefer  always  to  refer  such  cases  to 
those  who  have  had  special  practical  experience  in  this  department  of 
fiurgery. 


CHAPTER    XIX. 

ANAESTHETICS. 

Sectiox  I. — General  Anesthesia. 

Ether  and  Chloroform. — In  the  second  edition  of  my  Treatise  on 
Military  Surgery  and  Hygiene,  published  in  1865,  I  have  considered  the 
utility  and  application  of  general  anaesthesia  at  considerable  length. 
Since  that  time  the  subject  has  been  a  good  deal  discussed,  but  nothing 
has  been  said,  so  far  as  I  am  informed,  or  has  occurred  in  my  personal 
experience  to  change  or  modify  my  opinions  and  conclusions  as  then  ex- 
pressed. I  shall,  therefore,  take  the  liberty  of  reproducing  a  portion  of 
my  argument,  with  the  summary  of  my  conclusions  as  given  in  the 
treatise  referred  to. 

It  is  very  natural,  while  contemplating  the  virtues  of  one  of  the  most 
valuable  discoveries  ever  made  in  medicine,  that  we  should  overlook  and 
be  reluctant  to  admit  its  defects.  The  danger  is  indeed  very  great  that 
we  shall  do  so. 

Most  surgeons  have  had  occasion  to  notice  the  appearance  presented 
by  the  stump  immediately  after  an  amputation  made  upon  a  patient 
completely  narcotized  by  chloroform.  The  muscles  hang  out  very  much 
as  they  do  in  operations  made  upon  the  cadaver;  they  never  quiver 
nor  retract;  nor,  in  some  cases,  is  the  retraction  of  the  muscles  com- 
pletely accomplished  until  after  several  hours  or  even  days.  They 
bleed  freely  under  these  circumstances,  but  it  is  seldom  we  shall  find 
lymph,  the  presence  of  which  is  so  essential  to  primary  union,  deposited 
upon  the  surface  of  the  wound,  even  when  it  has  been  allowed  to  remain 
open  an  hour  or  more.  To  me  it  seems  quite  impossible  that  these  con- 
ditions of  wounds  should  be  favorable  to  their  early  union,  and  my  per- 
sonal experience  justifies  me  in  saying  that  they  are  not.  My  conclu- 
sions in  reference  to  the  effect  of  these  agents  may  be  summarized  as 
follows: 

Anaesthetics  are  of  inestimable  value  in  their  power  to  extinguish 
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sensibility  temporarily,  especially  daring  the  performance  of  certain 
painful  surgical  operations;  in  the  control  which  they  exercise  over 
muscular  action,  thus  facilitating  the  reduction  of  dislocations;  and  in 
very  many  other  ways. 

Anaesthetics,  however,  produce  certain  effects  upon  the  system  which 
tend  to  prevent  union  by  first  intention,  especially  noticeable  in  large 
operations,  or  in  cases  accompanied  with  extensive  structural  lesions; 
and  consequently  they  must  be  regarded  as,  indirectly,  causes  of  sup- 
puration, pyaemia,  secondary  haemorrhage,  erysipelas,  and  hospital  gan- 
grene. 

Ether  ought  generally  to  be  preferred  to  chloroform,  as  being  l^s 
liable  to  destroy  life  immediately;  but  no  anaesthethic  ought  to  be  em- 
ployed when  the  system  is  greatly  prostrated  by  disease,  or  by  the  shock 
of  a  recent  injury,  or  by  loss  of  blood,  unless  the  patient  exhibits  an  un- 
conquerable dread  of  the  operation,  or  the  operation  is  likely  to  prove 
exceedingly  painful. 

It  ought  to  be  particularly  borne  in  mind  that  by  the  loss  of  a  large 
amount  of  blood,  the  action  of  absorption  is  greatly  increased,  and  that, 
consequently,  such  patients  come  more  rapidly  under  the  influence  of 
the  anaesthetic. 

During  the  exhibition  of  an  anaesthetic  the  room  should  be  kept  quiet. 
There  should  be  no  conversation  permitted;  the  effect  of  which  is  usually 
to  arouse  or  excite  the  patient,  and  to  delay  the  anaesthesia. 

Infants  are  more  promptly  and  probably  more  safely  affected  by  anaes- 
thetics than  adults;  and  persons  of  a  phlegmatic  temperament  come 
more  easily  under  their  influence  than  persons  of  a  sanguine  or  nervous 
temperament. 

No  patient  ought  ever  to  take  ether  or  chloroform  in  the  sitting  pos- 
ture. A  large  proportion  of  the  fatal  cases  have  occurred  in  the  hands  of 
the  dentists,  when  the  patients  were  sitting,  or  only  partially  reclining. 
The  safest  position  is  reclining  upon  one  side;  when  the  patient  lies 
upon  his  back  he  is  in  some  danger  of  suffocation  from  the  falling  of  the 
tongue  and  epiglottis,  and  the  accumulation  of  fluids  in  the  mouth. 

When  ether  is  administered,  a  towel,  enclosing  a  portion  of  a  news- 
paper, to  give  it  firmness,  and  to  prevent  evaporation,  should  be  folded 
into  the  form  of  a  cone,  the  base  of  which  should  be  large  enough  to 
inclose  the  whole  face;  a  large  sponge  should  be  thrust  to  the  bottom 
of  the  cone  and  saturated  with  ether. 

The  base  of  the  cone  being  laid  over  the  face,  the  patient  should  be 
instructed  to  make  a  full  inspiration,  and  as  soon  as  this  is  done  the 
cone  should  be  removed,  so  that  he  shall  not  be  required  to  inspire  again 
the  air  which  he  has  just  expired;  when  the  patient  repeats  the  inspira- 
tion the  cone  should  be  replaced  upon  his  face,  and  again  withdrawn  on 
expiration. 

By  this  method  the  subject  may  be  brought  rapidly  under  the  influ- 
ence of  the  ether,  and  he  is  in  no  danger  of  being  suffocated.     It  is 
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painful  to  see  how  some  surgeons  hold  down  and  strangle  their  patients 
in  their  rude  attempts  to  administer  anassthetics.  The  battle  for  air 
which  the  poor  sufferers  make  increases  their  exhaustion,  while  the 
spasmodic  closure  of  the  glottis  prevents  the  anaesthetic  from  being 
received  into  the  lungs,  if  it  does  not  actually  endanger  suffocation. 
No  surgeon,  it  is  believed,  would  ever  permit  the  same  to  be  done  to 
himself,  whatever  might  have  been  his  own  previous  views  of  the  value  of 
this  practice. 

While  the  anaesthetic  is  being  given,  the  pulse  should  be  held  by  the 
Burgeon,  and  the  respiration,  countenance,  and  the  reflex  action  of  the 
lids  on  touching  the  cornea,  carefully  noted.  The  patient  should  be 
occasionally  spoken  to,  and  when  he  ceases  to  respond,  or  the  lids  cease 
to  respond  to  the  touch  upon  the  cornea,  the  operation  should  com- 
mence at  once;  and  the  anaesthetic  should,  in  most  cases,  be  discon- 
tinued before  the  operation  is  completed.  In  short,  the  inhalation  of 
the  anaesthetic  ought  not  in  any  case  to  be  prolonged  one  moment 
unnecessarily. 

If  respiration  or  pulsation  ceases,  the  tongue  should  be  drawn  out  by 
the  aid  of  a  hook,  if  necessary;  and  the  head  of  the  patient  dropped  over 
the  side  of  the  table  or  bed;  or  he  may  be  rolled  over  from  his  side  to 
his  face,  or  from  his  face  to  his  side,  and  these  motions  should  be 
repeated  several  times,  pressing  meanwhile  upon  the  chest  to  imitate 
respiration.  The  chest  may  be  forcibly  struck  with  the  palm  of  the 
hand.  But  of  all  measures,  the  application  of  the  galvanic  current  to 
the  regions  of  the  diaphragm  and  heart,  is  the  most  valuable,  and  should 
be  resorted  to  whenever  it  is  practicable. 

I  have  seen  no  benefit  from  stimulants  or  opiates  given  internally, 
either  before  or  after  administering  anaesthetics.  They  seem  only  to 
increase  the  tendency  to  nausea  and  vomiting.  If  possible,  the  stomach 
ought  to  be  entirely  empty  when  anaesthetics  are  given,  and  it  should 
remain  so  for  some  time  after. 

The  patient  being  removed  to  his  bed,  should  be  allowed  to  sleep,  with 
an  abundance  of  fresh  air  circulating  about  his  face.  When  he  awakes, 
and  consciousness  is  fully  restored,  he  may  be  allowed  a  small  cup  of  hot 
coffee  or  of  tea,  provided,  of  course,  there  is  no  nausea.  If  he  is  inclined 
to  retch,  small  pieces  of  ice  will  be  preferable. 

There  is  usually  considerable  nervous  excitement,  manifested  espe- 
cially in  a  disposition  to  talk,  during  the  twenty-four  or  forty-eight 
hours  following  the  inhalation  of  the  ether.  Strangers  should  not  be 
admitted  to  the  bedside,  and  the  friends  must  enjoin  quiet  and  silence. 
The  patient  seldom  sleeps  much  after  he  is  once  fairly  wakened,  for 
many  hours;  but  all  drugs  exhibited  for  the  purpose  of  inducing  sleep 
during  this  period  tend  to  induce  nausea  and  to  increase  the  prostration^ 
and  had  better  be  withheld. 

Nitrous  Oxide  demands  for  its  successful  exhibition  the  complete 

exclusion  of  atmospheric  air,  causing  then  a  species  of  asphyxia.     Given 
60 
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without  the  admission  of  atmospheric  air,  its  effects  are  prompt  and 
complete,  but  of  very  short  duration.  It  is,  therefore,  of  very  little  use 
except  to  the  dentist,  by  whom  it  has  been  much  employed  in  the 
extraction  of  teeth. 

The  number  of  deaths  which  have  resulted  directly  from  its  use,  con- 
sidering the  frequency  of  its  exhibition,  has  been  small,  yet  every  now 
and  then  a  fatal  case  has  been  reported.     A  few  years  since,  a  strong, 
healthy  woman  died  in  the  dentist's  chair  in  this  city  while  under  the 
influence  of  nitrous  oxide.     The  danger  to  life  would  no  doubt  in  these 
cases  be  diminished  if  the  patient  were  in  the  recumbent  position,  but 
that  position  would  be  inconvenient  for  the  dentist,  and  would  expose 
the  patient  to  another  serious  danger,  namely,  the  swallowing  or  inha- 
lation of  the  teeth  or  their  fragments,  a  danger  which  is  not  completely 
removed  when  the  patient  is  in  the  sitting  posture.     I  am  not  aware 
that  dentists  have  called  attention  to  these  accidents,  but  recently  a  fatal 
case  of  inhalation  of  the  fragment  of  a  tooth,  while  the  patient  was  un- 
der the  influence  of  the  nitrous  oxide,  has  been  reported  in  the  daily 
papers.     The  accident  occurred  in  New  Jersey,  the  patient  dying  from 
the  pulmonary  disturbance  caused  by  the  fragment  after  the  lapse  of  sev- 
eral months.     Still  more  recently  a  similar  case  came  under  my  own  ob- 
servation, the  operator  being  a  gentleman  in  this  city,  who  ^ade  the 
extraction  of  teeth  under  nitrous  oxide  a  specialty.     This  case  also  ter- 
minated fatally  after  a  few  months. 

Becent  experiments  and  observations  seem  to  have  shown  that  the 
admixture  of  oxygen  gas  with  the  nitrous  oxide  in  certain  proportions 
averts  the  danger  of  asphyxia,  while  it  does  not  diminisli  the  ansesthesia. 
It  is  to  be  hoped  that  future  experience  will  confirm  this  observation. 

Bichloride  of  Methylene,  and  the  Bromide  of  Ethyl,  both  of  which 
possess  anaesthetic  properties,  have  been  found  to  be  capricious  and 
unsafe,  and  cannot  properly  be  recommended  as  substitutes  for  either 
one  of  the  anaesthetics  already  named. 

Section  2. — Local  Anesthesia. 

Cold. — All  cold  or  freezing  mixtures,  and  also  those  agents  which  by 
their  ra])id  evaporation  produce  cold,  have  been  occssionally  employed 
as  means  of  producing  local  anaesthesia. 

Pounded  ico  or  ice- water,  inclosed  in  a  bladder,  may  be  temporarUy 
applied,  witli  tlie  effect  of  diminishing  or  of  completely  destroying  the 
sensibility  of  the  tegumentary  or  superficial  structure. 

Ether  thrown  upon  the  parts  by  means  of  an  atomizer,  as  first  sug- 
gested by  Dr.  Eichardson,  of  London;  or  Bhigoline  employed  in  the 
same  manner  by  Dr.  Bigelow,  of  Boston,  will  cause  an  intense  degree  of 
cold,  and  even  freeze  the  parts  in  a  few  minutes. 

The  objections  to  all  of  these  methods  are  that  they  act  only  super- 
ficially; that  in  the  first  period  of  their  application  they  are  sometimes 
painful,  even  more  so  than  the  operation  would  have  been,  and  that  they 
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may  sometimes,  like  an  ordinary  frost-bite,  induce  a  low  grade  of  inflam- 
matory reaction  unfavorable  to  healthy  and  prompt  union.  Their  appli- 
cation is  therefore  limited  to  a  few  minor  operations,  such  as  opening 
abscesses,  the  excision  of  small  tumors,  etc.,  in  most  of  which  cases,  how- 
ever, patients  are  willing  and  able  to  submit  to  the  application  of  the 
knife  without  anaesthesia. 

Cocaine  Hydrochlorate. — An  alkaloid   obtained  from  the  leaves  of* 
erythroxylon  coca,  a  plant  indigenous  to  the  elevated  mountain  ranges 
of  Bolivia,  Peru,  and  Chili. 

The  infusion  of  coca  leaves,  taken  internally  in  moderate  quantities, 
causes  temporarily  increased  muscular  endurance,  and  very  closely  in 
this  respect  resembles  coffee,  tea,  and  tobacco. 

The  alkaloid  cocaine,  taken  internally  in  doses  of  from  one-sixth  of  a 
grain  to  two  grains,  produces  a  similar  effect ;  but  when  the  doses  are 
increased  or  continued  it  causes  vertigo,  dilates  the  pupil,  diminishes 
the  force  of  the  heart,  lessens  the  secretions,  and  gives  rise  to  a  general 
feeling  of  weakness  and  malaise. 

It  exhibits,  however,  little  or  no  lethic  or  narcotic  effects;  from  which 
we  are  to  infer  that  it  can  never  be  employed  as  a  general  anaesthetic. 
Precisely  what  may  be  considered  a  toxic  .dose  has  not  been  well  de- 
termined. Ploss  reports  the  case  of  a  druggist  who  took  about  22  grains 
without  causing  death,  but  he  suffered  greatly  from  vertigo,  griping, 
vomiting,  etc.     His  intellect  remained  unaffected. 

As  a  local  anaesthetic,  cocaine  has  displayed  remarkable  powers.  It 
is  now  but  little  more  than  a  year  since  its  local  anaesthetic  properties 
were  first  fully  made  known  by  Dr.  C.  KoUer,  of  Vienna,  and  it  has 
already  achieved  for  itself  a  remarkable  reputation,  while  the  real  extent 
of  its  usefulness  can,  at  this  moment,  only  be  partially  known. 

A  solution  of  from  two  to  four  per  cent  has  generally  been  employed 
as  a  local  application,  but  in  some  cases  it  has  been  employed  of  the 
strength  of  ten  to  twenty  per  cent  with  no  injurious  results.  Its  phy- 
siological effects  seem  to  depend  upon  its  rapid  absorption  by  which  it 
is  brought  into  direct  contact  with  the  nerves  and  blood-vessels;  as  might 
be  inferred,  therefore,  it  acts  most  promptly  and  decidedly  when  ap- 
plied to  abraded  or  raw  surfaces,  or  to  mucous  surfaces.  It  seems  prob- 
able that  it  would  act  in  the  same  manner  if  applied  to  serous  surfaces, 
hut  I  am  not  aware  that  any  practical  observations  of  this  kind  have  been 
made.  Its  action  upon  unbroken  tegumentary  surfaces  is  almost  or  ab- 
solutely nothing. 

The  limits  of  its  action  do  not  extend,  in  the  direction  of  the  surface, 
much  beyond  the  parts  to  which  it  is  directly  applied;  but  in  the  direc- 
tion of  the  underlying  tissues  it  extends  farther,  yet  not  uniformly  to 
the  same  depth.  By  repeated  applications,  however,  it  may  be  made  to 
penetrate  more  deeply. 

Cocaine  has  demonstrated  for  itself  other  properties  than  its  ability  to 
relieve  pain  and  to  destroy  local  sensibility.     It  dilates  the  pupil.     In 
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the  rectum,  it  has  been  said  to  cause  muscular  contraction  of  the 
sphincter  and  levator  ani,  while  in  the  throat  it  has  been  said  to  cause 
paralysis  of  the  muscles  of  deglutition — a  statement  the  accuracy  of 
which  seems  to  be  questionable,  the  peculiar  sensations  and  the  dyspagia 
caused  by  its  application  to  the  pharyngeal  muscles  being,  as  suggested 
by  Dr.  Bosworth,  of  this  city,  due  probably  to  the  dryness  of  the  fauces 
caused  by  the  arrest  of  the  secretion,  and  by  the  total  loss  of  sensibihty. 

It  contracts  blood-vessels,  and  may  be  employed  to  arrest  parenchyma- 
tous haemorrhage;  operations  made  under  its  influence  usually  bleed  less; 
but  one  of  its  most  interesting  and  practical  effects,  recently  noted  by 
Dr.  Bosworth,  is  the  contraction  of  the  erectile  tissue  covering  the 
turbinated  bones.  Dr.  Bosworth  states  his  experience  as  follows: 
When  a  pledget  of  cotton  saturated  with  a  two-per-cent  solution  is  ap- 
plied, there  follows,  *^  in  about  twenty  or  thirty  seconds,  a  notable  con- 
traction in  the  venous  sinuses  underlying  the  part  which  it  reaches;  and 
as  the  application  is  continued  over  the  whole  membrane  covering  the 
lower  and  middle  turbinated  bones,  these  sinuses  become  so  rigidly  con- 
tracted that  all  the  blood  which  they  may  have  contained  is  absolutely 
expelled,  and  the  membrane  clings  closely  to  the  bony  structures  which 
then  become  visible  in  absolute  outline.^* 

It  would  be  impossible  to  indicate  all  the  surgical  and  therapeutical 
purposes  to  which  cocaine  has  been  successfully  applied,  nor  would  it  be 
useful  to  do  so.  The  intelligent  surgeon,  understanding  its  physiologi- 
cal action,  will  have  no  diflSculty  in  selecting  for  its  employment  the 
appropriate  cases. 


CHAPTER  XX, 

SUPPLEMEXTARY. 


THE  ART  OF  PRIMARY  UNION,  OR  UNION  BY  ADHESION  IN   LARGE 

INCISED   WOUNDS;    WITH    A  CONSIDERATION    OF    THE    VALUE 

OF  ANTISEPTICS  IN  THESE  AND   OTHER  WOUNDS. 

In  the  following  pages  I  shall  employ  the  terms  *^  primary  union/' 
^^  union  by  adhesion/^  *' union  by  coagulable  lymph  or  by  fibrin,^' and 
'^  union  by  adliesive  inflammation ''  as  synonymous,  recognizing  no 
other  forms  of  primary  union  than  thoso  which  have  been  thus  variously 
designated  by  different  writers,  and  of  which  the  last  mentioned  is,  per- 
haps, the  most  representative. 

The  conditions  requisite  to  insure  ^' primary  union,*'  or*' union  by 
adhesive  inflammation,"  in  large  incised  wounds,  are: 

First,  a  good,  or  at  least  an  average  state  of  the  general  health,  and 
especially  the  absence  of  any  systemic  infection  or  dyscrasy,  such  as  py- 
aemic  or  septica3mic  infection,  struma,  syphilis,  etc. 


THE   ART   OF   PRIMARY    UNION.  949 

Second,  the  removal  of  all  foreign  bodies  from  the  wound. 

Blood  lying  between  the  cut  surfaces  is  a  foreign  body.  It  must  there- 
fore have  ceased  to  flow,  and  such  as  remains  upon  the  surfaces  must  be 
carefully  removed.  It  must  be  rendered  certain,  also,  that  it  will  not 
again  flow  after  the  wound  is  closed. 

Soon  after  the  infliction  of  the  wound,  when  the  bleeding  has  wholly 
ceased,  serum,  a  product  of  the  first  stage  of  reaction,  begins  to  be  poured 
out,  and  in  greater  or  less  amount,  according  to  the  extent  of  the  sur- 
face exposed,  and  the  degree  of  the  reaction.  Equally  with  blood  it  is 
a  foreign  substance.  If  effused  in  small  quantities,  however,  it  may  be 
absorbed;  but  if  effused  in  large  quantities  it  will  not  be  absorbed,  and 
will  as  effectually  prevent  primary  union  as  the  presence  of  blood;  and 
since  it  often  continues  to  flow  for  three  or  four  days  after  the  wound  is 
closed,  it  will  be  necessary,  in  many  cases,  to  provide  for  its  escape  by 
suitable  drainage. 

Third,  lymph,  or  as  it  is  also  called,  coagulable  lymph,  soon  begins  to 
be  effused,  coincident  with  the  second  stage  of  reaction.  If  the  reaction 
does  not  exceed  certain  bounds  it  is  euplastic,  and  is  the  material  by 
which,  or  through  which,  primary  union  is  to  be  established.  It  coagu- 
lates readily,  and  its  presence  upon  an  open  wound  is  usually  indicated 
by  the  glazed  appearance  of  the  surface.  It  is  advantageous,  therefore, 
to  leave  the  wound  open  until  this  appearance  is  presented. 

Fourth,  in  the  cleansing,  closure,  and  dressing  of  the  wound  every 
precaution  must  be  taken  not  to  do  any  unnecessary  violence  to  the  parts, 
either  by  the  hands,  the  sponges,  sutures,  adhesive  strips  or  bandages,  or  at 
a  later  day  in  the  renewal  of  the  dressings,  since  all  these  things  tend  to 
increase  the  inflammatory  reaction,  and  to  carry  it  beyond  the  limita- 
tions which  are  assigned  to  the  effusion  of  euplastic  lymph.  In  short, 
they  precipitate  suppuration. 

The  same  conditions  are  requisite  for  securing  primary  union  in  con-- 
tused  and  lacerated  wounds  as  in  simple  incised;  but  in  consequence  of 
the  immediate  devitalization  of  the  tissues,  resulting  in  the  formation  of 
sloughs,  or  of  the  excessive  inflammatory  reaction  occasioned  by  the  vio- 
lence done  to  the  parts,  the  portions  of  these  wounds  which  will  be  per- 
mitted to  unite  by  adhesion  will  be  comparatively  small;  and  in  some 
cases  the  promise  in  this  direction  is  not  sufficient  to  warrant  the 
attempt. 

The  several  conditions  above  named  as  necessary  for  the  union  of  large 
wounds  by  adhesion  are  not  now  for  the  first  time  declared.  Their  first 
enunciation  was  made  substantially  in  the  latter  part  of  the  last  century, 
and  were  repeated  often  by  systematic  writers.  They  ^i^ere  a  part  of  my 
earliest  lessons  in  surgery,  and  have  been  taught  and  practised  by  mo 
during  all  my  professional  life  up  to  the  present  time.*    I  believe,  also, 

' ''  Having  tied  all  the  main  trunks,  I  advise  you  to  wait  until  oozing  ceases  "... 
**time  is  of  no  consequence  "...'*  you  are  not  to  make  haste  solely  for  effect" 
.  .  .  <*  when  we  used  to  talk  more  about  union  by  first  intention,  we  advised  to 
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that  a  strict  compliance  irith  these  roles  consdvanes  12>*  criZj  rrwmds 
for  the  superior  saccess  of  some  sargeons,  as  compared  wrih.  zz»  s&xess 
of  others,  at  the  present  day;  ani  if  their  snco&s  i*  zrriacttr  ihss,  liix  of 
gnrgeons  who  fifty  or  one  hundred  years  ago  praracalij  ms^*ixd  iheat 
rules — and  I  am  willing  to  concede  that  it  mar  be,  alil»!iu^  h  if  iMt 
proven — it  is  because  they  have  more  exactly  oomplkid  whh  i^  coodi- 
tions  named. 

In  order  to  place  before  you  satisfactorily  my  groosds  for  this  belief, 
it  will  be  necessary  to  recall,  briefly,  the  history  of  this  depan^«m  of 
surgery. 

As  to  the  l^est  mode  of  treating  large  incised  wonnds.  the  opmioos  of 
surgeons  have  differed  in  different  periods  of  the  history  of  sargerr. 
These  periods  have  usually  been  arranged  under  two  diriaons;.  namely, 
the  earlier  period,  in  which  it  was  taught  almost  uniTers&lly  that  diey  most 
be  left  open,  in  order  that  they  might  unite  by  granmlati'omi  and  the 
later  period,  dating  from  the  latter  part  of  the  last  century,  in  which  it 
has  been  taught  that  they  should  be  closed,  and  enoocmged  to  nnite  hf 
adhesion. 

It  will  appear,  however,  that  during  the  latter  part  of  the  second  pe- 
riod, for  one  reason  or  another,  the  practice,  if  not  the  teachings,  of  sur- 
geons has  at  times  greatly  faltered,  if  it  had  not  at  one  time,  not  verr 
remote,  gone  back  fully  to  the  practice  of  the  first  period.  Soigeons 
again  preferred  to  leave  their  large  wounds  open,  to  suppurate  and  close 
by  granulation.  Certainly  very  many  practised  it,  and  not  a  few  pub- 
liclv  taught  that  this  was  the  best  method.  Amonsr  the  most  notable 
examples  of  conversion,  and  of  a  complete  return  to  the  practice  of  the 
earlier  periofl,  or  to  the  '^  open  air  treatment,"  as  it  was  usually  calle<i  bv 
the  revivalists,  was  my  colleague,  the  late  distinguished  Prof.  James  R 
Wood,  of  Bellevue  Hospital  and  College,  v^ho  both  practised  it  and  pub- 
licly taught  it  (luring  many  of  the  later  years  of  his  life.*  This  lapse  of 
faith  has  happily  been  overcome,  and  confidence  in  union  by  adhesion  is 
to-day  completely  restored.  The  probable  causes  of  these  fluctuations 
of  opinion  will,  perhaps  incidentally,  be  made  apparent  in  the  following 
history,  althoup^h  my  main  purpose  is  to  show  that  the  principles  under- 
lying success  are  the  same  now  as  they  always  were. 

The  first  serious  attempts  to  secure  union  by  adhesion  after  large  am- 


keep  the  wound  open  until  it  became  glazed.  In  ray  opinion  this  is  good  prac- 
tice to-day.  All  haemorrhage  may  not  cease  under  an 'hour,  or  two  hours  ;  but 
that  constitutes  no  sound  objection.  Leave  it  open,  we  saj,  until  the  surface  is  a 
little  glazed  ;  now  fibrin  or  lymph  has  been  poured  out,  and  the  two  surfaces, 
when  applied,  became  at  once  glued  together,  as  if  wax  had  been  placed  between 
them,  and  the  chances  of  union  by  first  intention  are  greatly  increased." — **  Clinic 
on  Amputations  at  Bellevue  Hospital,"  by  the  Author  ;  published  in  The  Medical 
Record,  Nov.  1,  1866. 

»  **  On  the  Treatment  of  Amputation  by  the  Open   Method,"  by  Frederick  R. 
Dennis,  M.D.,  N,  Y.  Med.  Jouni.,  1876,  vol.  23,  pp.  8-26. 
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pntations  were  made  by  Edward  Alanson,  of  Liverpool,  whose  book, 
entitled  *'  Practical  Observations  on  Amputations/*  was  published  in 
1779.  His  practice  and  opinions  soon  found  acceptance  with  the  large 
majority  of  surgeons  in  all  parts  of  the  world.  They  were  adopted  by 
Hey,  Percy,  Lucas,  Guthrie,  Syme,  Listen,  and  Bennett,  in  England  ; 
by  Pirrie,  in  Scotland ;  by  Velpeau,  Dubois,  Boyer,  Dupuytren,  Del- 
pech,  Richeraud,  and  Roux,  in  France,  and  by  most  of  the  German  and 
American  surgeons. 

In  what  manner  this  union  was  to  be  accomplished,  they  have  con- 
stantly, with  more  or  less  minuteness  of  detail,  informed  us. 

Alanson  speaks  of  the  importance  of  securing  every  bleeding  vessel,  of 
drawing  the  arteries  out  with  a  tenaculum,  so  that  the  ligatures  shall 
not  include  other  tissues,  and  thus  form  sloughs  or  delay  their  removal ; 
of  making  the  flaps  so  long  that  they  will  come  together  without  strain, 
and  of  securing  proper  drainage. 

Says  Velpeau,  speaking  of  incised  wounds  in  general  :  "In  order  to 
attain  this  end,  wo  must  give  to  the  dressing  more  care  and  time  than  is 
ordinarily  given  to  it ;  the  section  of  the  soft  parts  should  be  neat  and 
regular  ;  the  integuments  should  fall  without  effort  on  the  front  part  of 
the  stump/'  .  .  .  "All  the  arteries  liable  to  bleed  should  be  imme- 
diately tied  or  twisted  ;  the  sides  of  the  wound,  free  from  foreign  sub- 
stances, should  touch  throughout  their  whole  surface.'*  .  .  .  "The 
straps  should  do  no  more  than  preserve  the  coaptation,  without  pressing 
or  exercising  any  drawing  force.**  .  .  .  "The  suture  should  be  added 
to  them,  or  even  preferred,  if  the  skin  is  thin  or  tends  to  roll  inward  ; 
the  diseased  parts  should  be  afterwards  kept  in  the  most  perfect  immo- 
bility, and  the  inflammation  should  be  moderated  by  every  possible 
means.*' 

When  speaking  of  am!)utations,  Velpeau  repeats  in  effect  the  same  in- 
structions. 

Most  of  these  surgeons  have  referred  in  their  writings  to  the  necessity 
of  waiting  until  the  surface  of  the  wounds  become  glazed,  before  closing 
them. 

"  After  a  time,**  says  Bennett,  "  the  surface  is  glazed,  as  it  is  called  ;  *' 
and  it  is  at  this  period  that  he  recommends  the  closure  of  the  wound. 

Says  Pirrie  :  "All  oozing  having  been  completely  arrested,  foreign 
matter  removed,  and  the  surface  having  taken  on  a  glazed  appearance,'* 
we  may  proceed  to  close  the  wound. 

Not  a  few  of  the  most  distinguished  operators  went  much  farther  both 
in  their  teaching  and  practice. 

Mr.  Syme  says  wait  six  or  eight  hours  before  closing  the  wound, 

Velpeau  says  that  "  in  order  to  arrive  with  more  certainty  at  this  re- 
sult, Parrish,  in  America,  and  also  a  great  number  of  surgeons  in  Eng- 
land and  Germany,  and  Dupujrtren,  in  France,  have  established  a  precept 
not  to  dress  recent  wounds  but  after  the  lapse  of  some  hours.*'  Dr. 
Townsend,  in  a  note  to  the  American  edition  of  Velpeau,  says  that  Dr. 
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Valentine  Mott  "  approves  very  highly  of  leaving  many  wounds  exposed 
for  some  time,  even  for  an  hour  or  more/' 

Of  those  mentioned  above,  Mr.  Syme  subsequently  modified  his  opin- 
ion so  much  as  to  permit  the  dressing  to  be  made  at  the  same  time  as  the 
amputation. 

Even  at  a  date  much  later  than  anv  writer  which  has  been  hitherto 
mentioned,  Mr.  Erichsen  has  said,  '*  Hence  in  the  dressing  of  surgical 
wounds,  such  as  stiim^is  after  amputation,  and  in  all  cases  in  which  it  is 
advisable  to  attempt  to  procure  union  by  adhesive  inflammation,  the  cut 
silrfaces  should  not  ba  brought  together  for  a  few  hours,  until  all  oozing 
of  blood  lias  ceased  and  the  fibrinous  layer  has  been  thrown  out.'' 

It  needs  to  be  said  that,  following  the  example  of  Mr.  Syme,  after  a 
time  most  surgeons  relinquished  the  practice  of  waiting  several  hours 
before  closing  the  wound,  both  because  of  its  inconvenience  and  because 
in  most  cases  the  glazed  appearance  was  found  to  be  present  suflSciently 
early  to  enable  them  to  do  so  without  compromising  the  desired  result. 

Alanson,  Syme,  Listen,  and  probably  all  the  systematic  writers  of  this 
period,  taught  the  necessity  of  not  only  stopping  all  bleeding,  but  also 
of  providing  for  the  escape  of  serum  by  suitable  drainage.  Mr,  Syme. 
in  1825,  wrote  a  paper  in  which  he  spoke  of  the  flow  of  serum  as  *'  inva- 
riable," and  of  the  absolute  necessity,  therefore,  of  providing  for  its 
escape. 

Lot  us  now  inquire  what  were  the  results  of  this  plan  of  treatment, 
which  was  substituted  for  the  open  treatment,  and  which  found  favor 
with  so  many — nearly  all,  indeed — of  the  most  practical  surgeons  at  the 
close  of  the  last  century  and  up  to  a  late  period  during  the  present 
centurv. 

Alanson  declares  that,  under  his  improved  treatment,  of  35  cases  of 
amputation  of  the  leg  and  thigh,  at  the  public  hospital  in  Liverpool,  he 
did  not  lose  one,  while  of  the  preceding  46  amptutations  ho  had  lost  10. 

Mr.  Liston,  a  pupil  of  Syme's,  says,  that  of  the  last  20  cases  of  amputa* 
tioTi  of  the  thigh  for  chronic  disease,  which  he  had  seen  performed  by 
Mr.  Syme  under  this  plan  of  treatment,  not  one  died;  and  this  although 
some  of  them  seemed  in  a  nearly  hopeless  condition  at  the  time  of  the 
operation. 

Of  92  soldiers  treated  in  this  manner  on  the  field  of  battle  by  Percy,  86 
were  cured  in  twenty-six  days;  and  of  70  cases  thus  treated  by  Lucas 
only  5  died. 

It  is  true  that  Pelletan,  who  did  not  favor  the'  practice  of  attempting 
union  by  adhesion,  lost  5  out  of  6  treated  by  himself  ;  but  it  is  sufficiently 
apparent  that  he  had  not  complied  with  two  of  the  most  important  con- 
ditions of  success,  when  he  declares  that  in  all  the  fatal  caies  the  autopsy 
sliowed  the  presence  of  blood,  as  well  as  of  pus,  between  the  surfaces  of 
tlie  wounds  ;  and  that  in  the  only  case  in  which  recovery  took  place  the 
accurnuhited  pus  forced  off  the  adhesive  straps.  He  had  neither  secured 
the  bleeding  vessels  properly,  nor  provided  for  drainage. 
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What  treatment^  either  ancient  or  modem,  has  presented  a  better  rec- 
ord than  this  furnished  by  Aianson,  Syme,  Liston,  Percy,  Lucas,  and,  so 
far  as  we  know,  by  the  faithful  disciples  and  distinguished  advocates  of 
their  practice  ? 

It  is  scarcely  necessary  to  remind  the  reader  that  these  results  were 
obtained  before  the  introduction  of  anaesthetics  or  of  antiseptics. 

In  the  face  of  these  remarkable  and  universally  conceded  successes, 
which  contrasted  so  strongly  with  the  slow  and  uncertain  results  of  the 
earlier  practice,  it  is  hard  to  understand  how  any  steps  backward  could 
have  been  taken ;  but  this  is  what  actually  happened,  the  retrograde 
movement  commencing  even  before  the  distinguished  advocates  of  the 
new  system  had  died.  Here  we  enter  that  point  in  the  history  of  the 
treatment  of  wounds  to  which  I  have  already  referred,  as  that  in  which 
the  practice  of  attempting  to  obtain  union  by  adhesion  "  faltered,'*  and 
sargeons  were  everywhere  returning  to  the  practice  of  leaving  their  large 
incised  wounds  to  suppurate  and  granulate. 

Of  the  fact,  as  now  stated,  there  is  no  question.  How  this  change 
was  brought  about  I  will  now  attempt  to  explain,  and  also  how,  through 
the  agency  of  one  man,  Mr.  Lister,  the  practice  of  union  by  adhesion 
was  happily  restored. 

In  the  first  place,  to  comply  with  all  the  conditions  demanded  for 
union  by  adhesion  requires  time  and  painstaking.  It  demands  scrupulous 
attention  to  the  most  minute  details.  To  omit  one  of  the  many  condi- 
tions named  is,  in  most  cases,  as  fatal  as  to  omit  the  whole.  Oelerity  is 
here  inconsistent  with  success.  Surgeons,  therefore,  who  wish  to  acquire 
a  reputation  as  '^  brilliant  '*  operators  are  likely,  especially  in  their  public 
or  hospital  exhibitions,  where  their  example  can  do  most  harm,  to  fall 
short  of  the  requisition,  and  then,  by  their  failures,  to  bring  discredit 
upon  the  system  they  teach  and  are  attempting  to  follow. 

Second,  war  is  unfavorable  to  this  department  of  surgery.  The  exi- 
gencies of  the  battle-field  do  not  supply  the  time,  nor  the  appliances 
necessary  for  the  application  of  all  the  principles  involved  in  primary 
union.  There  are  many  occasions  on  the  field  of  battle  when  the 
demands  upon  the  surgeon  to  save  the  life  of  the  ])atients  temporarily 
must  be  paramount  to  all  other  considerations,  and  in  which,  as  Armand 
has  said,  the  only  precept  is,  cite,  cifissime. 

Macleod  says,  speaking  of  his  experience  in  the  Crimean  war:  *^  I  never 
saw  one  case  among  our  most  numerous  amputations  in  which  primary 
adhesions  took  place  throughout  the  whole  surface  of  the  flaps/* 

My  personal  experience  in  our  late  civil  war  was  that  primary  union, 
after  large  amputations,  was  the  exception;  and  that,  toward  the  close 
of  the  war,  army  surgeons  were  everywhere  returning  to  the  practice  of 
open  dressings.  This  lack  of  success  in  their  attempts  to  secure  primary 
union  upon  the  field  induced,  it  is  fair  to  suppose,  in  the  minds  of  many 
who  did  not  sufficiently  consider  the  causes  of  their  failures,  a  general 
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lack  of  confidence  in  the  plan,  which  led  them  to  reject  it  even  after  they 
returned  to  civil  practice. 

If  Percy  had  better  success  as  an  army  surgeon  in  securing  primary 
union  than  most  other  surgeons  have  had,  it  was  because  he  was  better 
able  to  comply  with  the  conditions. 

Third,  the  introduction  of  anaesthetics  has  had  no  inconsiderable  in- 
fluence. My  own  experience  has  not  furnished  me  with  any  evidence 
that  general  anaesthesia  has  appreciably  delayed  the  union  of  tegumentarj 
wounds,  or  of  the  majority  of  small  wounds,  when  they  occur  m  most  of 
the  other  tissues  of  the  body.  What  the  fact  may  be  in  tliis  regard,  I  am 
unable  to  say,  nor  would  it  perhaps  be  very  easy  to  determine;  but  in 
reference  to  its  effects  in  large  muscular  wounds,  or  in  major  amputa- 
tions, and  especially  where  muscular  flaps  are  made,  I  have  no  doubt 
their  union  has  been  thereby  delayed  and  often  prevented. 

I  practised  surgery  some  years  before  the  introduction  of  ansBsthetics; 
and  soon  after  I  began  to  use  them  it  became  a  matter  of  common  ob- 
servation with  me,  and  of  comment,  that  the  same  measures  did  not  so 
often  insure  primary  union  as  before.  I  think  also  that  Macleod's  ex- 
perience in  the  Crimean  war,  already  referred  to,  goes  further  than  prov- 
ing that  amputations  made  under  these  circumstances  do  not  usually 
comply  with  the  conditions  of  success.  He  says  that  *'  chloroform  was 
almost  universally  used  in  the  British  army.*'  If,  then,  he  was  unable  to 
meet  with  a  single  case  of  complete  primary  union,  it  seems  fair  to  charge 
a  part  of  this  result  to  the  general  use  of  chloroform. 

But,  aside  of  any  specilic  testimony  upon  this  subject,  let  me  appeal 
to  the  reader^s  intelligent  judgment.  When  large  flap  amputations  are 
made  while  the  patient  is  completely  under  the  influence  of  an  anaesthetic, 
in  addition  to  the  total  loss  of  sensibility — for  which  both  operator  and 
patient  have  reason  to  be  thankful — we  observe,  as  I  have  already  said  in 
the  chapter  on  ancesthetics,  that  the  muscles  do  not  quiver  and  retract 
under  the  knife,  that  they  hang  apparently  lifeless  from  the  wound  as 
they  do  when  made  upon  the  cadaver,  and  that  they  do  not  wholly 
resume  their  normal  contractility  and  position  until  some  hours  after 
the  operation  is  completed.  The  arterial  blood  is  dark,  and  can  scarcely 
be  distinguished  from  the  venous,  showing  that  it  is  imperfectly  oxidized. 
The  surface  of  the  wound  has  a  dark,  grumous  look,  wholly  unlike  the 
appearance  presented  under  other  circumstances. 

Is  it  reasonable  to  suppose  that  the  effusion  of  lymph,  so  as  to  give  a 
glazed  appearance  to  the  wound,  and  which  is  essential  to  primary  union, 
will  not,  under  these  circumstances,  be  delayed?  and  that  this  delay  will 
not  often  extend  beyond  the  period  when  primary  union  is  possible? 
For  myself,  if  I  were  asked  this  question,  and  no  evidence  were  presented 
on  either  side,  I  would  say  it  must  necessarily  bo  delayed. 

I  have  been  speaking  thus  far  of  the  circumstances  which  seem  to  ex- 
plain why  surgeons  for  a  while  faltered  in  their  faith  in  primary  union. 
This  explanation,  however,  which  mav  or  mav  not  be  correct,  was  not 
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necessary  to  the  historical  sketch  which  I  proposed  to  make.  The  mate- 
rial point  is,  that  for  a  time  surgeons  did  actually  treat  wounds  as  if  they 
had  forgotten  the  conditions  of  success^  or  had  lost  faith  in  the  earlier 
teachings. 

In  attestation  we  have  only  need  to  recall  what  we  have  often  wit- 
nissed  in  the  public  amphitheatres  in  this  city  and  elsewhere  during  the 
last  twenty  or  thirty  years;  large  flap  amputations,  made  dexterously, 
but  afterward  the  surfaces  of  the  wound  rudely  handled,  fretted  by 
rough  sponges,  the  wounds  closed  before  the  blood  had  ceased  to  flow, 
then  hermetically  sealed  by  adhesive  straps,  without  provision  for  drain- 
age, and  hurried  from  the  amphitheatre  to  make  way  for  another  brilliant 
operation. 

To  one  who  has  only  observed  the  results  of  this  method  of  treatment^ 
without  having  given  attention  to  the  means  by  which  they  were  brought 
^out,  the  sole  conclusion  must  be,  that  it  would  be  far  better  to  return 
to  the  old  practice  of  leaving  the  wounds  open,  since  nothing  short  of  a 
miracle  could  secure  primary  union;  and  this  is  precisely  the  conclusion 
to  which,  within  a  few  years,  some  surgeons  have  arrived. 

"We  have  now  reached  the  period  in  the  history  of  surgery  when  Mr. 
Lister  interposed,  and  turned  back  the  tide.  He  taught  that  under  & 
most  thorough  system  of  antisepsis  primary  union  could  be  secured;  and 
he  demonstrated  that  it  could  be  secured  even  after  the  most  profound 
anaesthesia.  This  was  the  great  lesson  which  he  had  in  his  mind,  and 
which  he  successfully  taught;  but  he  taught  also,  incidentally,  that  the 
wound  must  be  handled  gently,  all  foreign  substances  must  be  removed, 
the  blood  must  cease  to  flow,  and  provision  must  be  made  for  drainage. 
In  short,  if  you  will  look  carefully  into  his  teachings  and  practice,  and 
the  practice  of  his  disciples,  you  will  see  that  they  omit  nothing  which, 
in  the  opening  of  this  paper,  I  declared  essential  to  success;  and  I  ven- 
ture to  say,  that  if  they  did,  no  amount  or  quality  of  antisepsis  would 
secure  union  by  adhesion.  The  influence  of  Mr.  Lister,  backed  by  his 
specious  theories,  secured  a  return  to  the  old  practice  of  the  advocates  of 
primary  union  in  all  its  essential  details,  and  to  this  it  added  antisepsis. 

Fortunately,  antisepsis  carried  with  itself,  inseparably,  one  thing 
more,  namely,  the  agency  of  a  moderate  stimulant  and  astringent,  which 
served  materially  to  resuscitate  the  tissues  and  the  capillary  vessels  which 
had  been  temporarily  paralyzed  by  the  general  anaesthesia,  and  thus  in 
some  measure  to  counteract  its  deleterious  effects. 

As  to  his  practice  of  removing  carefully  and  effectually  all  foreign  sub* 
stances  before  closing  the  wound,  and  providing  for  the  escape  of  the 
serum  or  blood  wliich  might  subsequently  be  effused  between  the  cut 
surfaces;  and  as  to  his  practice  of  applying  industriously,  so  long  as  the 
wound  was  open,  a  moderate  stimulus  to  the  cut  surfaces  in  the  form  of 
spray  or  lavements  of  dilute  carbolic  acid — ^these  are  facts  which  admit 
of  no  dispute.  But  as  to  his  declaration  that  the  results  which  he  ob- 
tained were  due  to  the  destruction  of  certain  micro-organisms  constantly 
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floating  in  the  atmosphere^  and  which  being  receiyed  and  propagated 
upon  the  raw  surfaces  prevent  primary  union,  or  which  being  conreyed 
into  the  system  by  absorption  cause  septicaemia — this  is  only  a  theory, 
and  one  which  is  far  from  being  universally  accepted.  It  has  not  been 
conclusively  shown  that  the  formation  of  pus  depends  in  any  case  upon 
the  presence  of  germs.  When  suppuration  takes  place  in  closed  cavities 
these  germs  are  generally  absent;  but  as  if  to  show  how  impossible  it  is  to 
prevent  their  pernicious  intrusion — in  case  it  be  admitted  that  they  can 
or  do  cause  suppuration — they  are  occasionally  found  in  great  num- 
bers in  cavities  which  have  never  been  open  to  the  air. 

If  germs  are  so  readily  absorbed  by  open  surfaces,  and  distributed 
through  the  system,  of  what  possible  use  is  it  to  commence  the  appUca- 
tion  of  the  antiseptics  one  or  several  hours  after  the  reception  of  a  wound, 
or  months  after  the  skin  has  been  destroyed,  and  then  apply  it  with  so 
much  assiduity,  so  long  as  the  knife  of  the  surgeon  or  his  hands  are  m 
the  wound? 

If,  on  the  other  hand,  the  germs  are  not  so  easily  absorbed,  and  only 
nestle  upon  the  surface  of  the  wound,  why,  instead  of  using  the  anti- 
septic from  the  beginning  to  the  close  of  a  surgical  operation,  is  it  not 
sufficient  to  apply  it  thoroughly  just  before  closing  the  wound? 

There  is  one  quality  or  property  of  antiseptics  to  which  allusion  has 
not  yet  been  made,  namely,  their  power  to  prevent  the  decomposition  of 
blood,  of  pus,  and  of  serum;  the  decomposition  of  either  of  which 
changes  these  otherwise  comparatively  innocuous  fluids  into  an  irritating 
ichor.  But  when  employed  for  this  purpose  they  can  serve  no  useful 
end,  except  when  blood,  serum,  or  pus  are  actually  present.  To  apply 
them,  therefore,  immediately  preceding  the  closure  of  the  wound,  and 
whenever  subsequently  blood,  serum,  or  pus  present  themselves  or  seem 
likely  to  present  themselves  is  rational,  and  would  justify  their  em- 
ployment also,  within  certain  limitations,  in  all  cases,  after  the  closure 
of  the  wound  a:id  until  the  cud  of  the  treatment;  but  it  supplies  no  argu- 
ment for  the  adoption  of  all  the  complicated  procedures  with  which  Mr. 
Lister  and  his  disciples  preface  and  encumber  their  operations. 

The  conclusion  to  which  we  are  brought  is,  that  while  we  are  indebted 
to  Mr.  Lister  for  having  restored  confidence  in  union  by  adhesion,  it 
seems  equally  certain  that  his  excellent  results  have  been  obtained,  not 
by  a  literal  compliance  with  the  rules  which  are  the  logical  deduction 
from  his  theories,  but  by  his  strict  enforcement,  in  the  practical  applica- 
tion of  his  theories,  of  certain  other  conditions,  which  he  seems  to 
regard  as  accessory  and  incidental,  rather  than  of  paramount  import- 
ance. 

If  this  conclusion  be  correct,  then  there  is  not  sufficient  reason  whv 
the  air  of  a  room  in  a  private  house,  or  even  in  a  public  hospital,  not 
suspected  of  being  infected  by  some  contagious  or  infectious  disease, 
such  as  diphtheria,  scarlatina,  erysipelas,  etc.,  should  be  disinfected  be- 
fore an  operation  is  performed,  or  why  all  persons  present  should  have 


THK    ART   OF    PBIMARY    UNION.  95^^ 

been  previoualy  disinfected,  or  that  they  should  be  required  to  breathe 
through  disinfecting  respirators,  or  should  wash  their  hands  in  carbolized 
water,  or  search  beneath  their  nails  for  concealed  germs,  or  carefully 
wash  all  the  neighboring  integument — the  whole  limb,  for  example,  in 
the  case  of  an  amputation — first  with  soap  and  water,  and  then  with  a 
disinfectant,  before  commencing  the  operation;  or  why  they  should  car- 
bolize  their  instruments;  or  why,  indeed,  they  should  pour  a  constant 
stream  of  carbolized  water  or  of  spray  upon  the  wound  while  operating, 
except,  as  I  have  already  stated,  for  its  utility  in  removing  the  coagu- 
lated blood  entangled  in  the  cellular  tissues,  in  closing  the  capillary  ves- 
sels, and  its  power  in  restoring  tone  to  the  paralyzed  tissues  when  ansBS- 
thetics  have  been  employed.  There  is  no  sufficient  reason  why  they 
should  finally  cover  the  wound  with  '^ protectives,"  "lac  plaster,*'  nu- 
merous layers  of  carbolized  gauze,  and  carbolized  cotton  batting,  and 
why  most  of  these  processes  should  be  repeated  at  every  subsequent 
dressing. 

The  various  manipulations  and  devices  for  the  purpose  of  excluding 
the  germs  above  enumerated,  with  others  not  enumerated,  have  at  one 
time  or  another  been  suggested  by  Mr.  Lister  or  his  disciples,  and,  in 
my  opinion,  they  are  all  necessary  if  Mr.  Lister's  theory  bo  correct.  If 
it  be  not  correct,  they  serve  no  other  purpose  than  do  the  walking,  talk- 
ing, and  gestures  of  the  prestidigitator.  They  abstract  the  attention, 
and  conceal  the  adroit  manipulation  by  which  the  trick  is  actually  per- 
formed. 

I  say  this  with  all  respect  for  the  integrity  of  the  distinguished  sur- 
geons who  hold  strictly  to  Mr.  Lister's  opinion  and  practices,  since  in 
one  particular  they  differ  from  the  class  to  which  I  have  compared  them. 
The  prestidigitators  are  not  deceived,  but  deceive  their  audiences;  while 
Mr.  Lister  and  his  disciples  deceive  both  themselves  and  their  audiences. 

It  will  be  observed  that  I  have  thus  far  spoken  only  of  carbolio  acid 
as  an  antiseptic,  since  it  is  that  which  was  first  used  by  Mr.  Lister,  and 
still  continues  to  be  more  commonly  used  than  any  other;  but  I  am 
aware  that  surgeons  have  lately  substituted  many  other  things  for  car- 
bolic acid,  and  with  equally  satisfactory  results;  and  that  many  who 
continue  to  prefer  carbolic  acid  have  rejected  the  continuous  spraying, 
and  in  several  other  particulars  have  modified  the  treatment.  At  the 
present  moment  a  weak  solution  of  the  bichloride  of  mercury  is  the  most 
active  contestant  of  the  alleged  superior  virtues  of  carbolic  acid. 

In  a  paper  reiwl  before  the  New  York  County  Medical  Association  in 
February,  1885,  Dr.  Theodore  R.  Varick,  surgeon  to  St.  Francis'  Hos- 
pital, Jersey  City,  X.  J.,  states  that  he  has  for  nearly  six  years  substi- 
tuted hot  water,  or  water  a  little  below  the  boiling-point.  Immediately 
after  the  larger  vessels  have  been  tied,  he  applies  the  water  freely  and 
continuously  to  the  raw  surfiices  until  all  oozing  has  ceased  and  "  the  parts 
are  thoroughly  glazed."  The  effect  of  this  is,  as  claimed  by  Dr.  Varick 
to  coagulate  the  albumin  in  the  senim,  by  means  of  which  the  open  ves- 
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sels  are  closed  against  the  admission  of  germs^  and  to  impart  a  moderate 
stimulation. 

In  a  private  letter  Dr.  Variek  informs  me  that  of  thirty-nine  major 
amputations  thus  treated,  mostly  in  cases  of  railroad  accidents,  only  two 
terminated  fatally,  one  by  hemorrhage  and  one  by  cardiac  disease;  and 
that  in  all  of  the  various  operations  performed  by  him  there  has  been 
no  case  of  septicaemia  or  of  pyaemia,  '^although  in  several  infltanoes  the 
hygienic  surroundings  have  been  of  the  worst  kind/' 

Dr,  John  D.  McGill,  surgeon  to  the  same  hospital,  says,  that  having 
seen  the  ** wonderful  effects'*  of  Dr.  Varick's  hot- water  treatment  he 
was  led  to  adopt  it;  and  that,  while  of  five  previous  amputations  made 
by  himself  '^  a  la  Lister,'*  two  had  died  unmistakably  of  blood-poison- 
ing, of  twenty-nine  amputations  made  since  he  adopted  the  **  Variek 
method,''  only  six  have  died,  and  not  one  from  blood-poisoning.* 

Dr.  Variek  attributes  his  remarkable  success,  which  is  probably  equal 
to  that  obtained  by  those  who  adhere  to  the  use  of  carbolic  acid,  or  of 
the  bichloride  of  mercury,  to  the  power  of  hot  water  to  close  hermeti- 
cally the  capillaries,  and  thus  to  prevent  the  admission  of  germs.  While 
I  fully  approve  of  Dr.  Varick's  practice,  I  do  not  accept  the  theory 
offered  by  him  in  explanation  of  his  success,  at  least  in  so  far  as  he 
ascribes  it  to  exclusion  of  germs. 

Mr.  Lawson  Tait,  in  reporting  "a  series  of  one  hundred  and 
twelve  consecutive  cases  of  operations  for  ovarian  and  parovarian 
cystoma  without  a  death,"  and  in  which  no  antiseptics  were  employed, 
says:  ''  I  tried  the  so-called  antiseptic  system  in  all  its  ever- varying 
details  in  as  complete  and  unprejudiced  a  series  of  experiments  as  I 
believe  it  possible  for  man  to  undertake."  .  .  .  '^I  finally  came  to 
the  conclusion  that  my  patients  were  being  poisoned  by  the  use  of  car- 
bolic acid,  thymol,  and  various  other  substances,  which  were  being  used 
by  others  as  well  as  myself  for  the  purpose  of  destroying  the  germa 
which  were  supposed  to  do  so  much  harm,"  .  .  .  and  he  adds,  that  his 
experience  had  proven  to  his  own  satisfaction  conclusively  that  he  "  could 
do  better  without  Listerism  than  with  it;  that,  in  fact,  the  only  tendency 
of  this  so-called  antiseptic  system  was  to  mar  "  his  success. 

In  the  light  of  all  that  has  already  been  said  upon  this  subject,  no  one 
familiar  with  Mr.  Tait's  careful  and  painstaking  mode  of  operating,  will 
fail  to  see  where  lies  the  real  secret  of  his  hitherto  unparalleled  success, 
and  which  he  himself  says  is  due  to  '*  increased  personal  experience,  in- 
creased attention  to  all  the  minute  details  which  go  to  create  success, 
and  inattention  to  any  one  of  which  may  defeat  the  best -laid  plans." 
"In  every  case,"  he  adds,  "where  there  has  been  a  tendency  to  ooze,  or 
where  the  patient  has  been  advanced  in  life,  I  have  used  the  drainage- 
tube,  ail  addition  to  our  means  of  saving  life  of  whicli  it  is  impossible 
to  speak  too  highly." 
— — ^^-^— ^—  —  ■ 

»  McGill,  Med.  Record,  January  23,  1886,  p.  110. 
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I  agree  fully  with  Mr.  Tait,  that  this  simple  narrative  of  his  personal 
experience,  the  accuracy  of  which  is  assured  by  his  acknowledged  in- 
tegrity, and  by  abundant  collateral  testimony,  ought  to  "  dispose  for- 
ever of  the  much-discussed  question  of  Listerism  in  abdominal  surgery/' 

Mr.  Keith  is  equally  emphatic  with  regard  to  the  evil  effects  of  anti- 
sepsis in  abdominal  surgery,  and  he  has  abandoned  it  with  improved 
results. 

Says  Bernays,  "  in  numerous  laparotomiefi  and  other  capital  opera- 
tions, I  have  good  reasons  to  be  satisfied  with  my  results.  Since  I  have 
abandoned  Listerism,  and  after  referring  to  the  necessity  for  cleanliness, 
care,  etc.,  he  adds,  "clean  water  was  used,  unadulterated  by  bichloride 
of  mercury,  carbolic  acid,  or  any  other  poison.'*  Even  Mr.  Lister  him- 
self, after  listening  to  the  discussion  of  this  subject  in  the  British  Asso- 
ciation, declared  his  conviction  that  antisepsis  was  not  advisable  in  ab- 
dominal surgery. 

Incidentally  I  will  add  that  the  experience  of  the  distinguished  sur- 
geons above  referred  to  ought  to  furnish  a  beam  of  light  to  those  surgeons 
who,  during  the  last  three  or  four  years,  have  been  prophesying  the 
brilliant  future  of  gunshot  wounds  of  the  belly  under  a  "  strictly  anti- 
septic treatment,*'  according  to  whom  the  time  was  near,  if  it  had  not 
actually  arrived,  when,  under  the  protective  influence  of  antisepsis,  sur- 
geons would,  in  their  zeal  to  find  these  missiles,  open  the  belly  freely, 
unravel  the  intestines  and  close  their  wounds,  search  carefully  through 
every  pocket  of  the  peritoneal  cavity,  and,  if  need  be,  dissect  and  explore 
the  regions  outside  of  the  peritoneum,  and,  having  found  and  removed 
the  lost  ball,  they  would  wash  out  the  fecal  matter  and  the  blood  which 
had  necessarily  escapod  into  the  peritoneal  cavity,  and  close  the  abdomi- 
nal wounds,  with  a  reasonable  probability  of  restoring  the  patient  to  life 
and  health. 

I  am  not  prepared  to  say  that  surgeons  have  not  exaggerated  some- 
times the  dangers  and  difficulties  of  searching  for  balls  which  have 
entered  the  cavity  of  the  belly,  and  of  searching  for  intestinal  and  vas- 
cular lesions  which  may  not  have  occurred,  or  which,  if  present,  are  often 
repaired  by  the  unaided  resources  of  nature,  but  I  do  not  think  so;  and 
I  believe  that  all  surgeons  who  have  had  much  experience  in  this  class  of 
injuries  will  agree  with  me.  I  only  intend  to  say  that  antisepsis  has  in 
no  degree  abated  these  dangers  and  difficulties. 

These  romarks  are  made  by  the  author  with  a  full  knowledge  of  the 
results  of  certain  recent  operations  made  for  the  purpose  above  indi- 
cated. 

Before  dismissing  this  subject  it  seems  necessary  to  consider  briefly 
certain  relatively  modern  suggestions,  other  than  antisepsis,  which  have 
been  made  for  the  purpose  of  securing  the  primary  union  of  large  incised 
wounds. 

"Bruising*'  the  vessels,  first  suggested  by  M.  Briot,  and  "torsion," 
which  owes  its  introduction  to  M.  Velpeau,  are  both  still  practised  upon 
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the  small  vessels  with  a  certain  degree  of  success,  bat  in  my  personal 
experience  both  have  more  often  failed. 

Veitch,  in  1806,  used  for  the  ligation  of  both  large  and  small  vessels 
very  fine  silk,  and  cut  off  the  ends,  leaving  the  knot  in  the  wound  to 
become  encysted;  but  as  small  abscesses  subsequently  formed  in  many 
cases,  Ruysch,  of  Germany,  and  Physic,  of  this  country,  substituted  ani- 
mal ligatures,  and  treated  them  in  the  same  manner.  Valentine  Mott 
says,  like  the  silk  ligatures  they  often  formed  abscesses,  and  after  a  short 
time  their  use  was  almost  entirely  abandoned. 

At  the  present  time  we  see  the  practice  of  using  the  animal  ligature 
revived,  but  only,  for  the  most  part,  in  its  application  to  small  vessels 
upon  the  surface  of  the  wound.  In  this  manner  they  are  now  used  quite 
freely,  and  no  doubt  serve  the  purpose  of  shortening  the  period  we  may 
have  to  wait  before  closing  the  wound,  and  of  giving  additional  security 
against  secondary  haemorrhage  during  the  early  period  of  reaction.  Not- 
withstanding the  statements  made  to  me  by  some  surgeons,  that  they 
have  seen  no  abscesses  follow  their  use,  this  has  not  been  my  experience. 
In  at  least  two  cases  out  of  the  few  in  which  I  have  adopted  this  prac- 
tice, very  small  abscesses  have  formed.  I  must,  therefore,  consider  the 
method  as  still  under  trial. 

The  substitution  of  cloth  or  a  towel  for  the  sponge,  as  a  means  of 
removing  the  blood  from  the  surface  of  the  wound,  made,  as  I  uflder- 
stand,  for  the  purpose  of  protecting  the  patient  against  septic  germs,  is 
subject  to  the  criticism  that  it  is  illogical.  If  germs  can  be  destroyed 
which  lie  exposed  upon  the  surface  of  a  wound,  or  upon  instruments, 
they  can  equally  be  destroyed  when  they  lie  secreted  in  sponges,  by  a 
thorough  saturation  with  some  disinfectant,  or  by  boiling  water;  and  if 
they  cannot  be  so  disinfected,  neither  can  the  towel  be.  I  observe,  how- 
ever, that  in  using  the  towel  it  is  only  laid  upon  the  surface,  not  drawn 
roughly  over  it,  and  in  this  practice  I  see  a  positive  gain.  When  a 
sponge  is  drawn  roughly  over  the  quick  and  sensitive  wound,  in  the  case 
of  a  patient  who  is  not  ana?sthetized,  it  causes  most  acute  pain;  and 
although  when  the  patient  is  insensible  it  can  no  longer  cause  pain,  it 
can  fret  and  partially  disintegrate  tlie  surface  as  when  rasped  by  a  file. 
If  surgeons'  assistants  cannot  learn  how  properly  to  use  a  sponge,  let 
them  use  a  towel. 

Drainage-tubes  made  of  bone,  from  which  the  mineral  structure  has 
been  removed,  and  which,  therefore,  may  become  dissolved,  or  even 
absorbed,  present  no  possible  advantage  over  the  ordinary  india-rubber 
flexible  tube,  except  that,  if  by  any  accident  they  should  escape  into  the 
wound,  they  will  take  care  of  themselves  and  probably  do  no  harm. 
The  objection  to  them  is,  that  they  are  short  and  inflexible,  and  cannot 
be  made  to  follow  a  long  and  tortuous  canal. 

In  closing  the  wound  some  modern  surgeons  have  given  the  preference 
to  metallic  sutures,  others  to  the  animal  sutures,  or  to  horse-hair,  for 
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each  of  which  it  is  claimed  that  they  cause  less  irritation  than  silk^  and 
in  this  way  improve  the  chances  of  primary  union. 

Any  suture,  no  matter  of  whac  material  composed,  will  cause  irritation 
and  suppuration  at  the  points  of  pressure,  if  it  is  employed  upon  tegu- 
mentary  tissues  for  the  purpose  of  drawing  the  lips  of  the  wound  together 
forcibly,  as  when,  owing  to  a  deficiency  of  structure,  they  could  not 
otherwise  be  made  to  meet;  but  I  have  elsewhere  explained  that  this  is 
not,  in  tegumentary  wounds,  and  but  rarely  in  any  wound,  the  proper 
function  of  a  suture. 

In  the  class  of  cases  now  under  consideration,  where  we  desire  prompt 
primary  union,  the  suture  is  intended  only  to  place  the  edges  of  the 
wound  in  accurate  apposition,  and  to  prevent  inversion.  For  this  pur- 
pose the  finest  silk  suture,  introduced  as  near  the  margin  of  the  wound 
as  possible,  and  tied  lightly,  is  the  best.  It  will  cause  no  more  irritation 
than  the  wire  or  horse-hair,  is  much  more  flexible  and  adjustable,  and  is, 
therefore,  much  more  easily  and  painlessly  introduced  and  removed. 
The  accuracy  of  these  statements  I  have  frequently  verified  by  employ- 
ing the  two  materials  on  different  parts  of  the  same  wound. 

The  value  of  the  animal  suture  consists  solely  in  its  being  spontane- 
ously removed.  If  it  be  claimed  that  its  value,  as  now  generally  em- 
ployed, consists  in  its  being  carbolized,  the  reply  is,  that  the  silk  may  be 
treated  in  the  same  way.  The  only  objection  which  I  have  to  its  use  is, 
that  it  less  flexible  than  silk,  and  is  not  so  fine  as  the  finest  silk. 

Hot  water,  as  a  means  of  imparting  a  healthy  stimulus  to  paralyzed 
tissues,  of  arresting  capillary  haemorrhage,  and  of  removing  the  blood 
from  the  surface  of  the  wound,  has  long  been  employed  by  me,  applied 
by  means  of  a  sponge,  and  in  other  ways.*  The  suggestion  of  Dr. 
Varick,  to  apply  it  in  a  continuous  stream  from  the  nozzle  of  a  pipe  con- 
nected with  a  reservoir,  in  the  same  manner  in  which  the  antiseptic 
solutions  are  now  often  employed,  commends  itself  theoretically  and  by 
its  results.  A  current  of  hot  water,  falling  with  moderate  force  upon 
the  wound,  not  only  removes  the  blood  from  the  surface,  but  also  washes 
it  from  the  tissues  where  it  has  acnumulated  around  the  bleeding  orifices 
of  the  small  vessels,  exposes  them  to  view,  and  enabbs  the  surgeon  to 
apply  a  ligature  if  required.  It  also  coagulates  the  albumin,  and  for 
this  reason,  if  for  no  other,  it  ought  to  be  satisfactory  to  those  who 
believe  that  by  the  interposition  of  this  shield  the  vessels  are  protected 
from  the  intrusion  of  gorms;  while  it  is  absolutely  innocuous,  a  quality 
which  i3  not  possessed  by  any  of  the  antiseptics,  so  called,  now  in  use. 
Tlie  occasional  toxic  effects  of  carbolic  acid  and  of  the  bichloride  of 
mercury,  in  their  surgical  application,  are  known  and  admitted  by  all 
the  advocates  of  antisepsis. 

Dr.  Varick  recommends  that  the  water  have  a  temperature  ^^  slightly 


'  *  Warm  and  Hot  Water  in  Surgery,"  Richmond  ami  Louisville  Med.  Jour.^ 
Jan.,  1874.     TJie  J/ecZicol  Record,  Miy  15,  1874,  by  the  Author. 
Gi 
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below  the  boiling-point."  Dr.  McGill  says  that  it  will  not  coagulate 
the  albumin  at  a  temperature  of  less  than  140°  Fahrenheit,  and  that  he 
employs  it  at  or  above  this  temperature. 

Alcohol  was  employed  for  a  similar  purpose,  namely,  to  resuscitate 
the  tissues,  and  in  various  ways,  by  Pare,  Percy,  and  Larrey,  and  still 
later  by  Nelaton,  Sec,  Perrin  (1879),  and  many  others.  Perrin  uses  the 
commercial  alcohol  of  full  strength.  No  doubt,  its  effects,  when  poured 
freely  upon  the  wound  of  the  patient  whose  tissues  have  been  paralyzed 
by  complete  and  prolonged  anaesthesia,  would  be  the  same  as  those  pro- 
duced by  hot  water,  and  may  be  properly  used  by  those  who  choose  to  make 
the  substitution.  Borlie  employs  in  the  same  manner  the  spirits  of 
camphor,  and,  as  he  affirms,  with  equally  good  results. 

For  the  sake  of  unity  in  the  consideration  of  the  subject,  and  at  the 
risk  of  repeating  some  things  which  have  been  elsewhere  said  in  this 
treatise,  I  will  add  a  few  suggestions  as  to  what  more  needs  to  be  done 
in  the  dressing  and  subsequent  management  of  large  incised  wounds. 

Adhesive  straps  are  not  in  all  cases  required.  Their  purpose  is,  in 
most  cases,  to  give  support  to  the  flaps,  and  to  relieve  the  sutures  from 
any  possible  strain  which  may  come  upon  them  on  the  accession  of 
inflammation  and  swelling.  In  many  cases  they  can  be  properly  dis- 
pensed with,  and  in  no  case  of  a  large  wound  should  they  be  permitted 
to  cover  all  points  of  the  wound,  since  by  this  arrangement  they  prevent 
the  outflow  of  blood  and  serum,  and  of  pus,  if  it  should  form.  They 
never  should  be  applied  very  tightly,  lest  they  cause  ligation  when 
the  parts  become  swollen.  As  to  the  material  to  be  employed,  the 
ichthyocolla,  or  isinglass  plaster  has  the  advantage  that  it  can  be  easily 
removed  by  water.  Resin  plaster,  or  the  common  '^  adhesive  plaster" 
of  the  shops,  if  fresh,  and  the  India-rubber  plaster,  are  more  adherent, 
but  they  are  removed  with  more  difficulty,  and  sometimes  cause  a  mode- 
rate local  irritation,  or  ervthema. 

To  prevent  the  subsequent  dressings  from  adhering  to  the  wound, 
simple  cerate  spread  upon  sheet  lint  is  generally  to  be  preferred.  If  it 
is  not  fresh,  it  should  be  subjected  to  a  boiling  temperature  before  being 
used.  Vaseline,  now  so  commonly  employed,  is  too  fluid,  and  does  not 
so  well  prevent  the  sticking.  In  very  warm  weather,  melted  fresh  tal- 
low is  sometimes  preferable  to  simple  cerate. 

If,  for  any  reason,  the  surgeon  gives  a  preference  to  dry  dressings,  the 
powdered  bicarbonate  or  subnitrate  of  bismuth  will  serve  the  same  pur- 
pose as  the  iodoform  powder,  and  is  never,  like  the  latter,  liable,  by 
absorption,  to  cause  blood-poisoning.  The  chances  of  this  occurrence 
from  iodoform  is,  however,  too  small  to  entitle  this  objection  to  much 
weight. 

Upon  the  dressings  as  now  completed,  a  mass  of  "absorbent "  cotton 
batting  should  be  laid,  its  surface  extending  considerably  beyond  the 
portion  of  integument  covered  by  the  dressings,  for  the  purpose  of 
receiving  any  discharges  which  may  escape  from  the  wound,  and  for  the 
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purpose  of  supplying  an  elastic  medium  by  the  interposition  of  which, 
while  the  underlying  tissues  and  flaps  receive  an  adequate  support,  they 
shall  not  be  subjected  to  any  risk  of  strangulation  from  the  bandages. 

The  bandages,  or  roller,  must  now  be  applied  with  sufficient  firmness 
to  ensure  support,  and  a  complete  coaptation  of  the  deep  portions  of 
the  wound. 

As  to  the  period  of  the  first  dressing,  and  the  frequency  of  the  subse- 
quent dressings,  much  must  be  left  to  the  discretion  of  the  surgeon.  If 
there  are  no  indications  of  excessive  reaction,  or  of  imprisonment  of  the 
discharges,  the  dressings  need  not  be  disturbed  for  several  days ;  but  if 
the  facts  are  otherwise,  daily  dressings  may  be  required.  In  the  case  of 
stumps,  it  has  been  my  general  practice  to  make  a  complete  section  of 
the  roller,  in  the  direction  of  the  axis  of  the  limb,  at  the  end  of  twenty- 
four  hours,  to  ensure  the  limb  against  strangulation,  and  then  to  stitch 
the  cut  bandages  lightly  together.  By  this,  all  disturbance  of  the  limb 
ifi  avoided  at  a  period  when  the  slightest  disturbance  may  cause  a  sepa- 
ration of  the  surfaces  of  the  wound,  and  thus  effectually  defeat  primary 
union. 

At  whatever  period  it  is  decided  to  remove  all  of  the  dressings  and  re- 
new them,  infinite  care  should  be  exercised  in  handling  the  parts,  for  the 
same  reasons  which  I  have  above  given. 

It  se^ms  necessary  to  add,  in  view  of  a  practice  which  I  have  seen  fre- 
quently adopted,  that  throwing  water  into  the  drainage  tube,  under  a 
high  pressure,  in  the  early  stages  of  the  treatment,  ostensibly  for  the  pur- 
pose of  disinfecting  a  wound,  is,  in  all  cases  where  primary  union  is 
hoped  for,  attended  with  the  risk  of  disturbing  the  union  and  of  defeat- 
ing the  end  which  the  surgeon  has  in  view. 

Returning  after  this  digression  to  the  consideration  of  antisepsis,  I  wish 
to  say,  that  while  it  seems  to  me  capable  of  demonstration  that  the  real 
secret  of  Mr.  Lister  has  lain  concealed  under  a  series  of  complicated 
manipulations,  my  confidence  in  the  intelligence  of  my  professional 
brethren  is  such  that  I  believe  they  will  soon  abandon  all  those  proce- 
dures which  are  irrelevant  and  wholly  unnecessary  to  success.  This  is 
what  they  have  already  begun  to  do.  In  addition  to  those  whose  names 
I  have  mentioned,  Mr.  Keith,  Mr.  Tait,  Mr.  Savory  and  Bernays,  I  may 
refer  to  the  late  Mr.  Callender,  Mr.  Bryant,  Ashhurst  and  Gunn.  Mr. 
Bryant,  speaking  of  Listerism,  says,  "  I  am  no  convert  as  yet  to  the 
theory  upon  which  it  is  based,  nor  to  the  great  value  of  the  special 
practice  based  upon  it:  neither  is  yet  proved.'^ 

Mr.  Callender,  in  the  St.  Bartholomew  Hospital  Reports  for  1874, 
when  defending  his  own  practice,  says,  that  in  forty-four  consecutive 
amputations,  without  antiseptic  treatment,  he  had  but  one  death.  Ash- 
hurst, in  the  last  edition  of  his  excellent  treatise  on  surgery,  declares  that 
the  alleged  superiority  of  antiseptic  surgery  cannot  be  said  to  have  been 
as  yet  demonstrated;  and  Agnew,  who  favors  antisepsis  in  general,  when 
presenting  certain  statiscics  relating  to  amputations,  says  that  "the com- 
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parative  mortality  following  the  antiseptic,  and  the  carefully  applied 
ordinary  dressing  after  amputation,  is  left  unsettled." 

It  is  a  just  ground  of  complaint,  that  the  advocates  of  this  practice 
do  not  furnish  us  with  any  reliable  and  comprehensive,  comparative  sta- 
tistics in  support  of  their  often  repeated  general  statements  that  their 
success  is  greater  than  the  success  of  those  who  adopt  any  other  plan 
of  treatment. 

Mr.  Savory  said  in  1879,  before  the  British  Medical  Association,  that 
there  were  "no  statistics  showing  better  results  from  Lister's  than  from 
any  other  methods,  in  fact  none  quite  so  good."  This  public  statement 
and  challenge  have  remained  practically  unanswered  to  this  day.  I  will 
add  that  the  advocates  of  Listerism  have  always  refused — and  very  pro- 
perly— to  admit  in  illustration  of  the  value  of  their  practice,  any  cases  in 
which  there  has  been  any  failure  to  comply  with  all  of  the  conditions 
which  they  consider  essential  to  complete  success;  and  if  statistics  are 
hereafter  to  be  furnished  as  a  basis  of  comparison,. we  have  a  right  to 
claim,  not  only  that  in  the  one  case  all  possible  "  antiseptic  precautions'* 
have  been  adopted,  but  that  in  the  other,  the  treatment  first  outlined  by 
Alanson,  and  perfected  by  his  contempories,  and  by  those  distinguished 
surgeons  of  a  later  day  who  enrolled  themselves  as  his  disciples,  should 
be  carried  out  absolutely  and  exactly  in  all  its  details. 

Finally,  if  the  reader  discovers  in  what  has  been  here  said,  reasons  for 
severing  his  attachment  to  certain  modern  theories  and  practices,  let 
him  be  careful  that  he  does  not  lose  his  hold  upon  anything,  whether 
new  or  old,  which  is  really  useful.  Antiseptics  have  their  position  and 
function  in  a  great  variety  of  wounds,  including  large  simple  incised 
wounds,  under  certain  circumstances,  and  at  certain  stages  of  their  pro- 
gress. What  this  position  is  in  the  latter  class  of  cases  especially— 
whether  it  be  dominant  or  subordinate— is  what  alone  I  have  attempted 
to  indicate. 
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abscess  of  the  parietes  of,  754 
artificial  anus,  768 
fsBcal  fistula,  753 

from  gunshot  wounds,  97 
fistula  of  the  stomach,  752 

general  surgery  of,  750 
ernia,  718 

internal  strangulated,  766 
intussusception,  766 
invagination  of  the  intestine,  766 
obstructions     of    the    alimentary 

canal,  766 
spleen,  extirpation  of,  762 
tapping,  768 
tumors  of,  760 

cystic  of    the  liver,   761 — See 
also  Tumors,  468 
wounds  of,  750 
^nshot,  94 
incised,  750 
lacerated,  750 
of  the  parietes,  750 
viscera.  752 

differential  diagnosis  in, 752 
prognosis,  752 
punctured,  751 
treatment,  751 
Abscess,  21 
acute,  23 
alveolar,  650 
cervical,  757 
chronic,  24 
cold,  24 
dorsal,  757 
gonorrhoeal,  136 
lumbar,  757 
of  bone,  407 

of  the  abdominal  parietes,  754 
antrum,  642 
gall-bladder,  770 
labia,  920 
larynx,  669 
liver,  759 

lumbar  vertebra,  757 
mammary  glands,  701 
ovaries,  897 
perinajum,  814 
prostate  gland,  821 
sacro-iliac  juncti(m,  757 
septum  nasi,  598 
testicles,  870 
tonsils,  632 


Abscess  of  the  vertebra,  756 

vulvo-vaginal  glands,  920 
post-pharyngeal,  756 
psoas,  755 
Acephalocyst,  761 
Acetabular  arthritis.  427 
Acid,  carbolic,  62,  955 
Acne  syphilitica,  150 
Acupressure,  175 
Adenitis,  193 

chancroidal,  142 
gonorrhoea],  136 
syphilitic,  147 
Adenocele,  704 

pathological  anatomy  of,  705 
treatment,  706 
Adenoma,  480,  494 
Adhesive  plasters.  59 
canton  flannel,  60 
common,  59 
india-rubber,  60 
isinglass,  60 
lac,  62 
Adipose  tumors,  484 
Air  in  the  veins,  184 
Albugo,  553 

**  Alexander's  operation,"  908 
Alopecia,  syphilitic,  151 
Alveolar  abscess,  650 
Amaurosis,  559 
Amblyopia,  559 
Amputations,  334 

oy  disarticulation,  839 
conditions  demanding,  834 
double,  339 

during  the  progress  of  gangrene,  89 
general  considerations  of,  334 
in  compound  fractures.  243 
in  contiguity,  839 
continuity,  339 
of  the  arm,  348 

form-arm    above    the 

middle,  346 
fore-arm     below     the 

middle,  846 
leg,  363 

circular,  364 
flap,  364 
thigh,  368 
in  gunshot  fractures,  251 
methods  of  performing,  339 
period  of  time  proper  for,  884 
immediate,  834 
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Amputations,  period  of  time    proper 
for  intermediate,  385 
primary,  834 
secondary,  885 
point  at  which  to  make,  839 
re-amputations,  889 
special,  841 
of  the  arm,  848 

double  flap  method,  848 
including  the  scapula,  851 
of  the  cancerous  breast,  712 
of  the  fingers,  844 
of  the  foot,  853 

Pirogoffs  osteo-plastic  ope- 
ration^ 853 
results  of,  862 
of  the  fore-arm,  846 
hand,  841 
leg,  863 
penis,  801 
thigh,  868 
flap  extension  in,  874 
of  the  toes,  858 
through  articulations,  889 
ankle-joint,  859 
carpo-metacarpal,  844 
of  all  the  fingers,  844 
of  the  little  finger,  844 
••      thumb.  844 
coxo-femoral,  869 
methods  of,  869 
results  of,  878 
elbow- joint,  847 
femoro-tibial,  865 
results  of,  868 
hip-joint,  869 
humero-ulnar,  847 
results  of,  348 
knee-joint,  865 
medlo-carpal,  844 
medio- tarsal,  356 
metacarpo-phalangeal,  343 
all  the  fingers,  343 
the  first  and  fourth,  343 
the  second  and  third,  342 
metatai"so-phalangeal,  3.33 
phalangeal  of  the  foot,  353 
phalangeal  of  the  hand,  341 
radio-carpal,  345 
scapulo-humeral,  349 
shoulder  joint,  349 
tarso- metatarsal,  353 
tibio-tarsal,  359 
wrist-joint,  345 
AnsBsthesia,  general,  943 

local,  946 
Anaesthetics,  943 
Anal  specula,  773 
Anaplasty,  31 
Anchyloblepharon,  542 
Anchylosis,  false,  396,  419,  436,  437 
true,  419,  436 
with  deformity,    at  the   hip-joint, 

459 
with  deformity,  at  the  knee-joint, 
459 
Aneurism,  195 

by  anastomosis,  491 


Aneurism,  causes  of,  195 
cirsoid,  195,  491 
diagnosis  of,  199 
dissecting,  198 
fusiform,  197 

general  considerations  of,  195 
ligation  for,  202 
needle,  204,  205 
of  specdal  arteries,  216 

of  the  anterior  tibial,  223 
aorta,  228 

arteria  dorsalis  pedis,  222 
bone,  518 
brachial  artery,  217 
common  carotid,  220 
common  iliac,  226 
external  iliac,  225 
femoral  224 
innominata,  220 
of  the  internal  iliac,  227 
popliteal,  223 
posterior  tibial,  222 
primitive  carotid,  220 
radial,  216 
subclavian,  218 
ulnar,  216 
racemose,  491 
sacculated,  197 
spontaneous  cure  of,  200 
structure  of,  198 
symptoms  of,  199 
traumatic,  178 

circumscribed,  179 
diffused,  180 
treatment  of,  180 
treatment  of,  201 
general,  201 
local,  202 
by  compression,  208 

by   •*  complete  *    compres- 
sion (note),  211 
by  flexion,  213 
digital,  211 
instrumental,  208 
by  elastic  bandage,  214 
by  galvano-puncture,  214 
by  injection,  214 
by  manipulation,  213 
by  the  ligature,  203 

instructions  for  applying, 

204 
instruments  for  applying, 

205 
methods  of  applying,  202 
true,  195 
tubular,  197 
varicose,  181 

treatment  of,  182 
varieties  of,  197  * 
Aneurismal  varix,  181 
treatment  of,  181 
Angeio-leucitis,  191 
Angioma,  491 

Angular  curvature  of  the  spine,  444 
Ankle-joints,  amputations  at,  359 
dislocations  at,  332 
excisions  at,  393 
Anterior  tibial  artery,  ligation  of,  222 
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Anthrax,  118 
Antiseptics,  63,  955 
Antrum,  abscess  of ,  643 

dropsy  of,  643 
Anus,  artificial,  768 

congenital  occlusion  of,  774 
eczema  of,  793 
fissure  of,  778 

treatment  of,  779 
fistula  of,  780 

incomplete  external,  783 
internal,  783 
treatment  of,  780 
pruritus  of,  793 
specula  for,  773 
stricture  of,  776 
Aorta,  ligation  of,  338 
Apnoea,  660 

from  abscess  of  the  larynx,  669 
diphtheria,  671 
drowning,  660 

treatment  of,  668. — See  Arti- 
ficial Respiration,  663.  664 
from  foreign  bodies  in  the  air-pas- 
sag^es,  666 
hanging,  665 

intra-laryngeal  growths,  669 
membranous  croup,  671 
oedema  of  the  glottis,  668 
syphilitic    ulceration   of    the 

larynx,  668 
tuberculous  ulceration  of  the 
larynx,  668 
laryngotomj  in.  673 
thyrotomy  m,  676 
tracheotomy  in,  674 

choice  of  operations,  677 
Arcus  senilis,  553 
Arm,  amputations  of,  348 
Arrows,  66 
Arrow-wounds,  66 

management  of,  67 
poisoned,  73 
Arteria  dorsalis  pedis,  ligature  of,  333 
Arteria  innominata,  ligature  of,  330 
Arterial  haamorrhage,  169 

means  of  arresting,  169 
Arteries,  hsBmorrhage  from,  169 
means  of  arresting,  169 
spontaneous  arrest  of,  171 
lesions  of,  169 
ligation  of,  174,  178,  303 

anterior  tibial,  in    its  middle 
third,  333 
near  the  ankle,  333 
aorta,  338 

arteria  dorsalis  pedis,  333 
brachial,  ,at  the  bend   of  the 
arm,  317 
in  its  upper  third,  317 
in  the  middle  of  the  arm, 
317 
common  carotid,  330 
common  iliac,  336 
dorsal  artery  of  the  foot,  333 
external  iliac,  335 
femoral,  in  the  fibrous  canal, 
334 


Arteries,  ligation   of  femoral,  in  the 

lower  part   of   Scarpa's 
triangle,  334 
under  Poupart's  ligament, 
335 
innominata,  330 
internal  iliac,  337  y 

popliteal,  in  the  lower  portion, 
334 
in  the  upper  portion,  333 
posterior  tibial,  behind  the  mal- 
leolus internus,  332 
in  the  middle  third  of  the 

leg,  338 
in  the  upper  third  of  the 
leg,  333 
radial,  in  lower  third,  316 
subclavian,  in  its  first  surgical 
division,  319 
second    surgical   division, 

319 
third  **  "  318 

ulnar,  in  its  lower  third,  316 
Artery  constrictor,  Dr.  Spiers',  177 
Arthritis,  437 

chronic  rheumatic,  433 
treatment,  of,  435 
gonorrhoeal,  435 
gouty,  435 
syphilitic,  435 
Arthro-chondritis,  444 
symptoms  of,  445 
treatment  of,  446 
Artificial  anus,  768 
eyes,  579 

membrana  tympani,  590 
palate,  635 
pupil,  557 
respiration,  663 

Howard's  method,  644 
Marshall  Hall's  method,  663 
Sylvester's  method,  664 
Asphyxia — See  Apnoea 
Aspirator,  819 
Astigipatism,  573 
Astragalus,  excision  of,  393 
Atheroma  as  a  cause  of  aneurism,  1C5 
Atresia  pupillaris,  556 
vaginsB,  917 

accidental,  919 

congenital,  917 

Auricle,  tumors  of,  581 

wounds  of,  581— See  also  Ear 
Autopsy  wounds,  135 

curative  treatment  for,  137 
preventive  treatment  for,  137 
symptoms  of  poisoning  in,  135 


Bcilanitis,  135 
Balano-posthitis,  135 
Bandages,  in  fractures,  338 

plaster,  343 

shellac,  340 

starch,  340 
Barwell's  apparatus  for  hip-joint  dis- 
ease, 435 

wire  gauze  splint,  434 
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Bauer^s  apparatus  for  hip- joint  disease, 
434 
wire  splint,  400 
Battey*s  operation.  897 
Bellocq*8  canula,  604 
Belly— -See  Abdomen 
Bi«eps,  dislocation  of  the  long  head  of, 

818 
Bichloride  of  methylene,  946 
Bigelow'8  evacuatur,  847 
lithotriptor,  846 

method  of  reducing  dislocation  of 
the  femur,  S'Z9 
Black  cancer,  510 
Bladder 

cystotomy,  817 
dilatation  of,  824 
exstrophy  of,  794 
fi^unshct  wounds  of.  99 
hjrpertrophy  of,  822 
innammation  of,  824 
retention  of  urine  in,  815 
rupture  of,  822 
sacculi  of,  828 
stone  in,  881 — See  Calculus 
tapping,  817 
tumors  of,  826 
fibrous,  826 
malignant,  826 
vascular,  826 
villous,  826 
Blennorrhagia,  128 
Blennorrhoea,  184 
Blepharitis,  545 
ciliaris.  588 
Blepharo-phimosis,  548 
Blepharo-stenosis,  543 
Blood-vessels,  diseases  of,  169 

lesions  of,  general  considerations, 

169 
state  of,  in  inflammation,  5 
See  also  Arteries  and  Veins 
Boa,  119 

gum,  650 
Bone  cutters,  377 
serrated,  377 
Bone  drills,  248 
Bone  forceps,  377 
Bone,  abscess  of,  407 
atrophy  of,  401 
canes  of,  412 

causes  of,  412 
treatment  of,  413 
diseases  of,  401 
eburnation,  424 
errors  of  nutrition  in,  401 
exfoliation  of,  415 

treatment  of,  416 
fracture  of — See  P'ractures 
hypertrophy  of,  401 

circumscribed,  401,  487 
syphilitic,  154 
treatment  of,  401 
inflammation  of,  406 

of  the  periosteum,  404 
medullary  tissue,  408 
mollities  ossium,  404 
necrosis  of,  414 


Bone,  necrosis  of,  causes  of,  414 

separation  of  the  seqaestmm 

in,  415 
treatment  of,  416 
osteo-malacia,  404 
osteo-myelitis,  403 
pyssmia  in,  410 
symptoms  of,  409 
treatment  of,  411 
ostitis,  406 

symptoms  of,  407 
syphilitic,  154 
treatment  of,  408 
periostitis,  404 

symptoms  of,  405 
syphilitic,  151,  153 
treatment  of,  405 
varieties  of,  405 
rachitis.  402 
rickets,  402 

treatment  of,  403 
tumoi-s  of,  487 
Bony  anchylosis  with  deformity,  459 
tumors,  487 
of  the  soft  tissues,  489 
Bougie,  bulbous,  806 
Bow-legs,  460 
Bozeman^s  needle-holder,  931 

speculum.  92b 
Brachial  artery,  ligation  of,  217 
Brain,  concussion  of,  518 
symptoms  of,  519 
compression  of,  520 

from  depressed  bone,  525 
extra vasa ted  blood,  529 
inflammat^>ry  products,  530 
symptoms  of,  520 
contusi'»n  of,  518 
gunshot  wounds  of,  81 
hernia  of,  533 

prognosis  in,  533 
treatment  of,  533 
Brainard's  drill,  24« 
Breasts,  amputations  of,  712 — See  Mam- 
mary gland 
Broad  ligaments,  cystic  tumors  of,  907 
Brod  hurst's  apparatus  for  spiual  curva- 
ture, 443 
Bromide  of  ethyl,  946 
Bronchocele,  691 
causes  of,  691 
exophthalmic,  577 
pulsating.  577 
vascular,  577 
Bubo,  chancroidal,  142 
d'Emblee,  143 
gonorrhoeal.  136 
indolent,  143 
simple  inflammatory,  143 
sympathetic,  143 
syphilitic,  147 
virulent,  143 
Bubonocele,  728 
Buccal  cavity,  see  Mouth 
Bullae,  syphilitic,  150 
Bullec  forceps,  Ught,  78 

strong,  79 
Bullet  probe,  97 
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Bullets,  varieties  of,  73 

Bullet  Wounds— See  Gunshot  Wounds 

Bunions,  498 

Bursa,  anconiee,  470 

diseases  of.  466 

excision  of.  469 

mucosa,  466 

patellae,  467 
Bursal- tumors,  466 

in  front  of  the  wrist,  471 

in  the  pahn  of  the  hand,  471 

in  various  parts  of  the  body,  472 

over  the  olecranon,  470 
"       patella.  467 
'*       tubercle  of  the  tibia,  470 
Button  farcy,  115 

CaBsarean  section,  913 
Calcaneum,  excision  of,  392 
Calculus,  prostatic,  863 
renal,  S63 
salivary,  658 
urethral,  864 
varieties  of,  827 

carlionate  of  lime,  831 
cystic  oxide,  830 
cystine,  830 
fibrinous,  831 
mulberry,  831 
oxalate  of  lime,  829 
phosphate  of  lime,  880 
phosphatic.  829 
triple  phosphate,  830 
urate  of  ammonia,  828 
uric  acid,  828 
xanthic  acid,  830 
vesical,  831 

exploration  for.  834 
in  the  female.  865 

extraction  with  dilatation, 

866 
extraction  with  dilatation 

and  incision,  866 
extraction    without    dilta- 

tion,  865 
lithotomy,  lateral  oblique, 

867 
lithotomy,   vesico-vaginal, 

867 
lithotripsy.  838,  865 
spontaneous  expulsion  of, 
86.-) 
operations  for,  839 

coiulitions  determining  choice, 

839 
litholapaxy,  846 
lithotomy,  848 
bilateral,  860 
instruments  for,  850 
lateral,  849 
mediiiti,  857 
medio- bilateral,  859 
medio-laleral,  859 
oblique  latt'ral,  849 
other  perineal  methods,  861 
preparation  for,  849 
recto-pvrineal,  861 
recto-vesical,  861 


Calculus,  operation  for,  supra-pubic,  862 
lithotripsy,  888 
Bigelow^s  method,  84 
Civiale*8  method,  842 
Dolbeau's.method,  848 
Heurteloup*s  method,  844 
instruments  for,  840 
Moore*s  method,  847 
preparation  for,  842 
Thompson*8  method,  842  . 
symptoms  of,  838 
treatment  of,  835 

by  electrolysis,  837 
by  injections  of  sol  vents,  886 
constitutional,  835 
Campbell  and  Van  Buren  uterine  poly- 
pus instrument,  910 
Cancer,  50i» 
black,  510 
colloid,  510 
connective  tissue,  507 
epithelial,  501 
gelatiniform,  510 

gelatinous,  510 
ard,  503 

-juice,  505 

medullary,  508 

melanotic,  510 

mucous,  510 

myxomatous,  510 

osteoid,  511 

rose,  508 

special — See  Special  Organs 
Cancrum  oris,  655 
Canthoplasty,  543 
Capillary  ectasy,  492 

hypertrophy,  492 
Caput  succedaneum,  516 
Carbonate  of  lime  calculus,  831 
Carbuncle,  118 
Carcinoma,  500 

alveolar,  510 

meduUorum,  503 

osteoides,  511 

reticulare,  503 
Caries  of  the  last  lumbar  vertebrsB,  757 

spine,  444 

apparatus  for,  447 
symptoms  of,  445 
treatment  of,  446 
syphilitic,  154^See  also  Bone 

teeth,  654,  656 
Carotid  arteries,  ligation  of,  220 
Carpal  bones,  dislocation  of,  822 

excisions  of,  881 

fractures  of,  276 
Carpo-metacarpal   bones,    dislocations 

of,  322 
Carte's  compressor,  209 
Cartilages,  articular  ulceration  of,  422 

costal,  fracture  of,  261 

intervertebral,  rupture  of,  258 
Cartilaginous  tumors,  485 

histological  elements  of,  486 
Castration,  875 
Cataract,  561 

capsular,  564 

anterior  central,  564 
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Cataract,  congenital,  562 
cortical,  562 
fluid,  562 
hard,  562 
lamellar,  562 
lenticular,  562 
morgagnian,  563 
nuclear,  562 
operations  for,  565 
absorption,  465 
couching,  571 
depression,  571 
discission,  565 
extraction,  566 
flap,  566 
linear,  566-569 
hjalonyxis,  565 
keratonyxis,  565 
out-scooping,  571 
reclination,  571 
scleroticonyxis,  565 
solution,  565 
pyramidal,  564 
siliculose,  563 
soft,  562 
traumatic,  563 
zonular,  562 
Catheterism  of  the  Eustachian  tube,  588 
of  the  lachrymal  ducts,  544 
male  urethra,  815 
Catheters,  815 

Squire^s  prostatic,  817 
Cauliflowei;  excrescence,  911 
Cavernous  nsevi,  492 
Cellulitis  of  the  orbit,  576 
Cephalhsematomata,  515 
Cerebral  hernia,  533 
prognosis  in,  533 
treatment  of,  534 
Cervix  uteri,  laceration  of,  937 
Chancre,  146 

diflferential  diagnosis  of,  146 
non-indurated,  151 
non-infecting,  141 
soft,  141 
Chancroid,  141 

differential  diagnosis  of,  147 
duration  of,  142 
gangrenous,  142 
inflanunatory.  142 
phagedenic,  142 
serpiginous  phagedenic,  142 
treatment  of,  143 
Chancroidal  bubo— See  Bubo 
Cheek-bones,  fracture  of,  252 
Cheiloplasty,  627 
Clieloid,  499 
Chemosis,  547 
Chest,  pigeon-shaped,  402 
pus  within,  700 
surgery  of,  699 
tapping  of,  699 
water  within,  699 
wounds  of,  gunshot,  89 
penetrating,  94 
perforating.  90 
superfical,  89 
Chimney-sweep's  cancer,  889 


Chloroform  as  an  anaesthetic,  94S 

Cholecystectomy,  772 

Cholescystenterostomy,  773 

Cholecystotomy,  771 

Chondroma,  485 

Chordee,  186 

Choroid,  apoplexy  of,  550 

diseases  of,  558 

inflammation  of,  558 
Choroiditis.  658 
Cilia — See  Eyelashes 
Cirrhosis  mammse,  507 
Cirsoid  aneurism,  195,  491 
Civiale*s  lithoclast,  840 

lithotrite,  838 

urethrotome,  809 
Clap— See  (Gonorrhoea 
Clavi,  497 
Clavicle,  dislocations  of,  810 

fractures  of,  262 
Cleft  spine,  448 
Cloacae,  416 
Club  foot— See  Talipes 
Cocaine  hydrochlorate,  947 
Cogshill*s  wire  twister,  70 
Coocydynia,  168 
Cold  for  local  anaesthesia,  946 
Colles*  fracture,  270 
Collodion  as  a  dressing  for  wound8,60 
Colloid  cancer,  510 
Colotomy.  768 

Common  iliac  artery,  ligation  of,  226. 
Compression  in  aneurism,  208 
Compressor,  Gibbon's  aneurism,  209 

May's  209 

Carte's,  209 
Concussion  of  brain,  518 
Condylomata,  151 
Conjunctiva,  chemosis,  547 

diseases  of,  544 

herpes  of,  547 

inflammation  of — See    Conjuncti- 
vitis and  Ophthalmia 

xerosis  of,  548 
Conjunctivitis — See  also  Ophthalmia 

catarrhal,  545 

contagious,  545 

diphtheritic,  547 

gonorrhoea^  136,  545 

granular,  547 

membranous,  546 

ocular,  545 

palpebral,  545 

phlyctenular,  547 

purulent,  545 
Connective  tissue  tumor,  480 
Constriction  in  haemorrhage,  177 
Contrecoup,  522 

Cooper's  apparatus  for  dislocated  clavi- 
cle, 311 

method  of  reducing  dislocations  of 
the  humerus,  315 
Corelysis,  558 
Cornea,  conical,  554 

diseases  of.  553 

inflammation  of,  553 

opacity  of.  553 

albugo,  553 
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Cornea,  leacoma,  558 

nebula,  553 

staphyloma  of,  554 
Comeitis,  553 
Ck)rn8,  497 

soft,  498 

treatment  of,  498 
Comua  cutanea,  497 
CJorona  veneris,  154 
Coryza,  597 

Counter-irritation  in  inflammation,  15 
Coxalgia,  426 
Coxarius,  436 
Critchett^s   operation    for   staphyloma 

cornesB,  555 
Crosby's  fracture  bed,  290 
Crotalus,  106 
Croup,  membranous,  671 
Crural  hernia,  788 
Crushing  in  hsBmorrhage,  177 
Crystalline  lens,  dislocation  of,  571 

extraction  of — See  Cataract 
Cuboid,  excision  of,  393 
Curvature,  of  the  spine,  angular,  444 

lateral,  440 
Cyphosis,  441, 444 
Cystic  oxide  calculus,  880 
Cystic  tumors,  465 — See  Tumors 
C^tine  calculus,  830 
Cystitis,  824 

catarrhal.  825 

chronic,  824 

^onorrhoeal.  136 

idiopathic,  824 

treatment  of,  824 
Cystotomy,  817 

above  the  pubis,  819 

through  the  perineum,  818 
rectum,  818 

Dacryocystitis,  543 
Dacryocysto-blennorrhoea,  543 
Daniels*  fracture-bed,  289 
Darrach*s  wheel-crutch,  403 
Davis*  apparatus  for  hip-joint  disease, 
434 
for  spinal  caries,  447 
Deafness.  580 

nervous,  591 
Deaf. mutism,  592 
J>ecaying  animal  matter,  123 
n>eformitie8,  natural  and  acquired,  450 
^Dengar's  apparatus,  453 
-3>entigerous  cyst,  644 
-X>©rby shire  neck — See  Bronchocele 
X>enriata,  495 
Oermoid  cysts,  537.  538 
O<^moid  tumors,  478 
^^aphragmatio  hernia,  744 
^.f  Athesis,  oxalic,  829 

phosphatic,  829 
_         uric  acid.  829 
»  ^litheria,  671 
L^^Xocations,  804 
ancient,  804 
bilateral.  304 
causes  of,  805 
CK>nciplete,  304 


Dislocations,  complicated,  804 
compound,  804,  806 
congenital,  805,  888 
consecutive,  804 

division  and  nomenclature  of,  804 
double,  805 
general  causes  of,  305 
general  considerations  of,  804 
partial,  804 
pathological,  805 
primitive,  804 
recent,  804 
signs  of,  805 
simple,  804 
single,  805 
special,  306 

of  the  ankle-joint,  882 
backwards,  832 
forwards,  882 
inwards,  882 
outwards,  882 
of  the  biceps,  the  long  head  of^ 

818 
of  the  carpal  bones,  322 
of  the  carpo-metacarpal  bones^ 

822     . 
of  the  clavicle,  310 

acromial  end  of,  811 
sternal  end  of,  310 
of  the  crystalline  lens,  571 
of  the  femur,  323 

diagnosis   of,  differential^ 

824 
into  the  foramen  thyroid- 

eum,  329 
into   the   ischiatic   notch^ 

827 
upon  the  dorsum  ilii,  824 
upon  the  pubes,  828 
of  the  fibula,  832 

lowpr  end  from  the  tibia, 

832 
upper  end  from  the  tibia^ 
832 
of  the  foot,  882 
of  the  hand,  822 
of  the  humerus,  812 
ancient,  819 
subclavicular,  817 
Bubcoracoid,  817 
subglenoid.  8 Id 

Dugas*  test  for,  318 
reduction  of,  815 
subspinous,  817 
with  fracture.  819 
of  the  inferior  maxilla,  806 
of  the  metatarsal  bones,  882 
of  the  patella.  830 
downwards,  881 
inwards,  880 
outwards,  880 
upon  its  own  axis,  881 
upwards,  830 
of  the  phalanges  of  the  foot, 
882 
of  the  hand,  822 
of  the  radius,  821 
of  the  head,  821 
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Dislocations,  special;  of  the  radius,  at 
the  lower  end,  821 

of  the  radius  and  ulna,  819 
backwards,  319 
forwards,  821 
laterally.  820 
of  the  ribs,  810 
of  the  shoulder,  819 
of  the  tarsal  bones,  883 
of  the  tibia  and  fibula,  881 
of  the  t«eth,  656 
of  the  ulna,  821 

at  the  lower  end,  821 
at  the  upper  end,  822 
of  the  vertebrae,  807 
traumatic,  805    . 
treatment  of.  general,  805 
unilateral,  804 
Dissection  wounds,  128 
Distichiasis,  539 
Divulsor,  Otis',  810 

Dorsal  artery  of  the  foot,  ligation  of,  222 
Douche,  aural,  582 

nasal,  598 
Dressings.  60,  963 
carbolic  acid,  62 
chloride  of  zinc,  68 
Dropsy  of  the  Graafian  vesicles,  899 
**  *•      Wolffian        **        907 

*'  •*      ovaries,  899 

Drowning,  660 — See  Apnoea 
Dry  dissection,  207 

gangrene,  41 
Dupuytren'^s  double  lithotome   cach6, 

860 
Dura-mater,  fungus  of.  518 
Durham's  tracheotomy  tube,  675 

Ear,  congenital  malformations  of,  580 
artificial  drum  for,  590 
blood  tumor  of,  580 
deafness,  580 

nervous,  591 
douche,  582 
eczema  of,  583 

foreign  bodies  in  the  meatus.  582 
fracture  of  the  handle  of  the  mal- 
leus, 587 
furunculi  in,  582 
inflammation  of  the  drum,  585 

of  the  external  canal,  584 

of  the  internal  ear,  589 

catarrhal.  589 

purulent,  590 
inflation  of  the  cavity  of  the  tympa- 
num, 588 
injuries  of  the  membrana  tympani, 

586 
neuralgia  of,  592 
obstructions  of  the  external  meatus, 

581 
obstruction  from  foreign  bodies,  583 
otorrhoea,  584 
otoscopy,  587 
paracentesis  tympani,  585 
polypi  of,  583 

pustules  in  the  external  meatus, 
583 


Eir,  specula  for,  587 
surgery  of,  580 
syringe  for,  682 
tinnitus  aurium,  591 
trumpets,  598 
tumors  of,  581 
wounds  of  the  auricle,  581 


Ebumation,  424 

Echinococcus  of  the  liver,  761 

Ecraseur,  788 

Ectasy  of  the  capillaries.  493 

Ecthyma  syphilitica,  150 

Ectropion,  Ml 

Elevator,  screw,  527 

Elbow- joint,  amputation  at,  847 

excisions  at,  383 
Elephantiasis  arabum  of  the  scrotum, 
889 
of  the  vulva,  921 
Elsberg's  screw  hook,  583 
Embolism,  39 
Encephalocele,  535 
Encephaloid  cancer,  508 
Encephaloma,  508 
Enchondroma,  485 
Entero- vaginal  hernia,  748 
Entropion,  540 
Epidermata,  495 
Epididymitis,  870 
gonorrhceal,  137 

treatment  of,  138 
Epigastric  hernia,  745 
Epispadias,  797 
Epistaxis,  603 
Epithelial  cancer,  501 
Epithelioma,  501 
Epulis,  640 

treatment  of,  646 
Equinia  gland ulosa,  116 

mitis,  116 
Erectile  tumors,  491 
Erysipelas,  16 

traumatic,  17 
Ether  as  an  ansBsthetic,  943,  946 
Ethyl  bromide,  946 

Eustachian  tube,  catheterization  of,  588 
Excisions,  375 

conditions  demanding,  376 
for  acetabular  arthritis,  397 
general  considerations  of,  375 
in  children,  375 
instruments  required  in,  377 
in  the  lower  extremities,  389 
upper  "  380 

period  for  operating,  375 
special,  380 

of  bursae.  old  and  large,  469 
of  liiemorrhoids,  788 
of  the  ankle-joint,  393 
astragalus,  393 
calcaneum.  393 
carpal  bones,  381 
cuboid.  393 
eve,  578 

eibow-jcunt,  383 
results  of,  385 
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Excisions,'  special;  of  the  femur,  head 

and  neck,  896 
of  the  abula,  3d4 
fingers,  380 
gall-bladder,  772 
hip-joint,  896 
for  gunshot  injuries,  400 
huniero-scapular  articu- 
lation, 886 
by  a  longitudinal  in- 
cision, 386 
by  an  oval  incision, 
887 
results  of,  387 
humerus  in  continuity, 

885 
knee-joint,  894 
larynx,  670 
lower  jaw,  651 
metacarpal  bones,  880 
metatarsal  bones,  389 
phalanges  of  the  hand, 

880 
phalanges  of  the  foot,  389 
radius,  881 

radio  -  carpal     articula- 
tion, 882 
scaphoid,  898 
scapula,  388 
shoulder- joint,  886 
tarsal  bones,  389 
thyroid  gland,  693 
tibia,  894 
toes,  389 
tongue,  689 
tonsils,  630 
uUia,  881 

ulno- humeral  articula- 
tion, 882 
upper  jaw,  645 
uvula,  682 
wrist-joint,  382 
Exomphalos,  742 
Elxoplithalmia.  676 

in  Koitre,  577 
Exophthalmos,  576 

anssmic,  577 
Exostosis,  401,  487 
ebumated,  487 
hard,  487 
of  the  teeth,  658 
spongy, 487 
Exstrophy  of  the  bladder,  794 
Extension  apparatus,  291 
External    iliao    artery,     ligation    of, 

225 
Extra-uterine  pregnancy,  914 
Extravasation  of  urine,  814 
Extremities,  gunshot  wounds  of,  101 — 

See  Fractures  and  Dislocations. 
Eye,  artificial,  579 

congenital  malformations  of,  536 

diseases  of,  536 

excision  of,  578 

foreign  bodies  in,  551 

squint,  549 

surgery  of,  536 

tumors  of,  577 
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Eyebrow,  congenital  tumors  at  the  ex- 
ternal angle  of,  587 
Eyeglasses,  578 
Eyeuishes,  inversion  of,  589 

irregularity  of,  589 
Eyelids,  adhesion  of,  542 

adhesion  of,  to  the  ball,  642 

canthoplasty,  548 

chronic  inflammation  of  the  mar- 
gins of,  538 

cystic  tumors  of,  537 

diseases  of,  537 

eversion  of,  5-41 

falling  of  the  up()er,  548 

inversion  of,  540 

ophthalmia  tBiTsi,  538 

stye,  638 

tumors  of,  537 


Face,  gunshot  wounds  of,  84 

Fsdcal  fistula,  97,  753 

Farcy,  115 

Felon,  119 

Femoral  artery,  ligation  of,  224 

hernia,  738 — See  Hernia 
Femur,  dislocations  of,  828 

excision  of  the  head  and  neck  of, 
896 

for  gunshot  injuries,  400 
fractures   of,    277— See    Fracture, 
Special 
Mbrinous  calculus,  831 
Fibroma,  478 
Fibrous  tumors,  478 
fibro-adipose,  480 
calcareous,  480 
cartilaginous,  480 
cellular,  480 
cystic,  480 
mucous,  481 
muscular,  480 
myoma,  480 
neuroma,  482 

traumatic,  483 
osseous,  480 
plastic,  481 
Fibula,  dislocations  of,  331 
excision  of,  894 
fractures  of,  801 
Filet,  629 
Fingers,  amputation  of,  844 

excision  of,  380 
Fistula,  anal,  780 
fsecal,  753 

from  gunshot  woun;,   97 
treatment  of,  753 
incurable  urethro-  and  vesico-vagi- 

nal,  936 
of  the  gall-bladder,  771 
of  the  stomach,  752 
perineal,  814 
recto-vaginal,  987 
urinary,  814 

in  the  female,  928 

operations  for,  930 
Bozeman*s  method,  925 
preparatory  treatment,  923 
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Fistula,  urinary,  in  the  female,  Sims 

&  Emmet's  method,  924 
Flint's  apparatus  for  thoracentesis,  700 
Floating  bodies  in  joints,  438 
Foot,  amputations  of,  853 

club,  450 

dislocations  of.  832 

excisions  of,  889 

flat,  457 

fractures  of,  304 

synovial  sacs  of,  390 
Forceps,  ai'tery,-379 

bone.  377 

canuia (Wells*),  558 

Coxeter's,  854 

crutch -shaped,  541 

for  extracting  teeth,  659 

lithotomy,  851 

urethral,  864 
Forearm,  amputations  of,  346 

excisions  of,  381 

fractures  of.  275 
Foreign  bodies  in  the  air-psssages,  666 

in  the  ear,  582 
eyes,  551 
nose,  598 
oesophagus,  681 
pharynx,  681 
rectum.  774 
Fracture-bed,  Crosby's,  290 

Daniels',  289 

Jenks',  289 

movable,  297 
Fractures,  228 

bending,  229 

beds  for,  288 

causes  of,  230 

exciting  or  immediate,  230 
predisposing,  280 

comminuted  or  multiple,  229 

complete,  229 

complicated,  229 

compound,  243 

of  the  leg,  apparatus  for,  303 

crepitus  in,  231 

definition  of,  228 

delayed  union  in,  245 
treatment  of,  247 

denticulated,  229 

diagnosis  of,  differential,  231 

double,  229 

epiphyseal  separations,  280 

fissure,  228 

general  considerations  of,  228 

gunshot,  249 

treatment  of,  250 

impacted,  229,  244 

incomplete,  229 

intra-uterine,  231 

longitudmal,  229 

nomenclature  of,  228 

non-union  of,  245 
treatment,  247 

oblique,  229 

partial,  229,  234 

preternatural  mobility  in,  232 

punctured,  229 

repair  of,  234 


Fractures,  serrated,  229 
signs  of,  general,  231 
single  or  simple,  229 
special,  252 

Barton's,  273 
CJolles',  270 
of  the  carpus,  276 
"      cheek-bones,  252 
**      clavicle,  262 

author's  dressing  for, 
264 
of  the  femur,  277 

compound,  296 
extension  apparatus  for, 

291 
extra-capeular,  280 
signs  of,  280 
treatment  of,  284 
epiphyseal  separations, 

298 
diagnosis    of,    differen- 
tial, 2»3 
gunshot,  296 

Hodgen*s  apparatus 
for,  297 
in  adults,  288 
in  children,  295 
intra-capsular,  278 
signs,  of,  279 
treatment  of,  284 
of  the  condyles,  298 

'*       shaft,  286 
movable  bed  for,  297 
splinte  for,  293 

Smith's  anterior,  297 
thigh  for  children, 
296 
treatment  of  by  plaster 
of  Paris,  293 
of  the  fibula,  301 

handle  of  the  malleus, 

587 
humerus,  266 

long  splint  for,  267 
near  elbow  joint,  267 
dressing  for,  267 
larynx  and  trachea,  2o8 
lower  jaw,  253 

author's    apparatus 

for,  254 
Kingsley's    appara- 
tus for,  255 
metacarpus,  276 
metatarsus,  3(14 
os-hyoides,  257 
ossa  nasi,  252 
patella,  299 
pelvic  bones,  276 
phalanges  of  the  foot, 

304 
phalanges  of  the  hand, 

276 
radius,  269 

dressing  for,  272 
radius  and  ulna,  275 
ril>s  and  their  cartilages, 

261 
scapula,  265 
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Practures,  special,  of  the  skull,  531 
of  the  skull  in  children,  522 
sternum,  260 
tarsus,  804 
teeth,  656 
tibia,  801 

tibia  and  fibula,  802 
true  TertebrsB,  258 
ulna,  273 

coronoid  process,  274 
olecranon,  273 
shaft,  275 
Pott»8,  801 

splints  for,  23^— See  Splints 
spontaneous  displacement  in,  282 
transverse,  229 
treatment  of,  general,  237 
Frsenum,  short,  of  the  penis,  798 

of  the  tongue,  629 
Frog  tongue,  633 
Fungus  haematodes,  508 
Furuncle,  119 

Gall-bladder,  abscess  of,  770 
fistula  of,  771 
lesions  of,  770 
operations  on.  770 
wounds  of,  752 
Cranglia,  lymphatic,  syphilitic  indura- 
tion of,  147 
Ganglion,  475 
Gangrene,  36 

amputations  during  the  progress  of, 

89 
dry,  41 

from  scorbutus,  43 
from  the  use  of  ergot,  48 
hospital,  44 

causes  of,  44 

diagnosis  of,  49 

general  remarks  on,  44 

pathology  of,  49 

prognosis  in,  49 

symptoms,  constitutional,  48 

local,  46 
treatment,  50 
moist,  42 
senile,  41 

treatment  of,  42 
spontaneous,  39 
from  embolism,  39 

**    thrombosis,  40 
traumatic,  36 
immediate,  36 
intermediate,  37 
secondary,  87 
Gastrostomy,  770 
Gastrotomy,  770 
Gelatiniform  cancer,  510 
Gelatinous  cancer,  510 
Generative  organs,  female,  896 

male,  869— See  also  Ovary,  Testi- 
cles, and  Uterus 
Genito-urinary  organs,  congenital  de- 
fects of,  794 
failures  in  development  of,  869 
malformations  of,  869 
surgery  of  the  female,  896 


Genito-urinary  organs,  surgery  of  the 

male,  794 
Qenu.  valgum,  460 
Gibbons*  aneurism  compressor,  209 
Glanders,  115 

origin  of,  115 

symptoms  of,  in  man,  116 

symptoms  of,  in  the  horse,  115 

treatment  of,  116 
Glands,  buccal,  687 

labial,  637 

lingual,  637 

lymphatic,  193,  493 
chancroidal,  141 

fonorrhcBal,  136  | 

ypertrophy  of,  494 
scrofulous      enlargement     of, 

493 
syphilitic,  141 
tumors  of,  498 
meibomian,  538 
parotid,  636 
prostate,  819 
sublingual,  633 
thyroid,  691 
Glaucoma,  560 

cum  ophthalmia,  561 
simplex,  561 
treatment  of,  561 
Gleet,  134 
Glioma,  488 
Glottis,  oedema  of,  668 
Gk)itre,  691 — See  Bronchocele 
Gk)norrho6a,  128 

complications  of,  135 
abscesses,  136 
adenitis,  136 
balanitis,  135 
balano-posthitis,  135 
chordee,  129,  136 
conjunctivitis,  136 
cystitis,  136 
epididymitis,  137 
hflsmorrhage,  186 
kerato-iritis,  136 
paraphimosis,  136 
phimosis,  136 
posthitis,  135 
prostatitis,  136,  810 
rheumatism,  136 
sclerotitis,  136 
gleet,  134 
virulenta  in  the  female,  140 

treatment  of,  140 
virulenta  in  the  male,  128 
first  stage,  128 
second  stage,  129 
third  stage,  130 
treatment,  preventive,  180 
**  curative,  182 

Gooch's  uterine  polypus  instruments^ 

909 
Graefe's  Cjrstotome,  567 

operation  for  trichiasis,  539 
peripheric  linear  extraction,  569 
Graafian  vesicle,  dropsy  of,  899 
Graves*  disease,  577 
Grease,  116 


976 


INDEX. 


if 


n 
*t 


Oroes's  lithotomy  staff,  850 

Oum-boii,  650 

Qums,  hypertrophy  of,  647 

phagedenic  ulceration  of,  655 
Gummy  tumors,  153 
Qunshot  fractures,  249 

treatment  of,  250 
Gunshot  wounds,  73 

in  the  umbilical  region,  95 
of  the  abdomen,  94 
bladder,  99 
chest,  89 

penetrating,  94 
perforating,  90 
f  superficial,  89 

colon,  95 
extremities,  101 
face,  84 
head,  80 

penetrating,  88 
perforating,  81 
"       heart,  90,  94 
"      kidneys,  99 
**      larynx,  85 
"      lirer,  98 
**      lungs,  90 
•*      neck,  85 
**      nerves,  101 
**      pancreas,  99 
'*      peritonaeum,  95 
'*      small  intestines,  95 
'*      spine,  85 
**      spleen,  99 
**      stomach,  97 

'*      thoracic  blood-vessels,  90,  94 
**      trachea,  75 
treatment  of,  75 


HsBmatocele,  885 
ovarian,  897 
pelvic,  916 
Haematoma  auris,  580 
HaBmaturia,  827 

HsBmorrhage  after  extraction  of  teeth, 
660 
arterial,  169 
in  lithotomy,  856 
means  of  arresting,  169 
permanent,  171 

acupressure,  175 
caustics,  55 
cautery,  55 
cold  water.  55 
"constriction,*'  177 
crushing,  177 
elevation  of  the  limb,  55 
exposure  to  air,  55 
hot  water,  55 

means  of  arresting,  perma- 
nent, 171 
ligature,  174 
8t3'ptic8,  55 
torsion,  176 
temporary,  169 

Esmach's  l:)andage,  171 
tourniquet,  169 
nasal,  608 


Hemorrhage,  spontaneous  arrest  of,  171 
rationale  of,  172 
venous,  183 
HsBmorrhoids,  783 

external,  surgical  treatment  of,  785 
internal,  786 

surgical  treatment  of,  786 
actual  cautery,  788 
ecraseur,  788 
excision,  788 
galvanic  cautery,  788 
figation  of,  789 
therapeutical  treatment  of,  784 
Hallux  valgus,  460 
Hand,  amputations  of,  341 
dislocations  of,  322 
excisions  of,  880 
fractures  of,  276 
Hanging-— See  Apnoea 
Hard  cancer,  503 
Hare-lip,  611 

double,  complicated  with  alveolar 

fissure,  616 
pin,  59 

period  for  operation  in,  612 
single  uncomplicated,  612 

complicated  with  alveolar  fis- 
sure, 615 
suture,  59 
Head,  gunshot  wounds  of,  80 
penetrating,  83 
perforating,  81 
injuries  and  surgical  di^tsases  of, 
515 
Heart,  gunshot  wounds  of,  90,  94 
Henry's  plaster  bandage  cutters,  242 
Hernia,  abdominal,  713 
cerebri,  533 
crural,  738 

definition  and  classification  of,  713 
diaphragmatic,  744 
prognosis  in,  744 
treatment,  745 
entero- vaginal,  748 
epigastric,  745 
exomphalos,  742 
femoral,  738 

anatomy  of,  738 
contents  of,  740 
diagnosis  of,  741 
treatment  of,  741 
by  operation,  742 
^neral  anatomy  of,  714 
mguinal,  723 

congenital,  724 

in  the  female,  727 

treatment  of,  728 
in  the  male,  724 
of  the  tunica  vaginalis,  726 
strangulated,  725 
symptoms  of,  724 
treatment  of,  725 
non-congenital  in  the  male,  728 
anatomy  of,  728 
bubonocele,  728 
diagnosis  of,  729 
direct,  737 
incomplete,  728 
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Hernia,    inguinal,   non-genital  in  the 

male,  internal,  728 
oblique,  728 
oscheocele,  728 
scrotal,  728 
strangulated,  729 

operation  for,  732 
treatment  of,  731 
internal  strangulated,  766 
irreducible,  720 

treatment  of,  721 
ischiatic,  747 
lumbar,  745 
median  ventral,  740 

from  atrophy  of  the  rectus  ab- 
dominis, 749 
**  laceration  of  the  linea  alba, 
750 
merocele,  738 
obturator,  745 

anatomy  of,  746 
symptoms  of,  746 
treatment  of,  747 
of  the  lungs,  92 
*•     ovaries,  727 
**      testicle.  871 
omphaloc*?le,  742 
perineal.  749 
pudendal,  747 
recto- vaginal,  748 
reducible,  715 

general  treatment  of,  716 
radical  treatment  of,  718 
WQtzer's  apparatus,  719 
strangulated,  721 

general  treatment  of,  722 
herniotomy  for,  723 
posture  in,"  723 
prognosis  ui,  723 
taxis,  722 
umbilical.  742 
in  adults,  743 

anatomy  of,  743 
strangulated,  743 

operation  for,  748 
in  infants,  742 
vaginal  cystocele,  748 
vaginal  enterocele,  748 
vaginal  rectocele,  748 
ventral,  750 
vesico- vaginal,  748 
Herniotomy,  723 

of  the  structures  outside  of  the  sac, 
736 
Hey's  saw,  527 
Hip-joint,  amputation  at,  869 

bony  anchylosis,  with  deformity  at, 

459 
disease,  426 

apparatus  for.  433 
treatment  of.  431 
dislocations  at,  323 
excisions  at,  896 
Hodgen*s  suspension  splint,  299 
Holt's  instrument  for  stricture,  809 
Hordeolum,  538 
Horn-like  tumors,  497 
upon  the  nails,  497 
62 


Hospital  f;angrene — See  Gangrene 
Housemaid^s  knee.  467 
Humerus,  dislocation  of,  312 
excisions  of,  385 
fractures  of,  266 
Hydrarthrosis,  418.  421, 

treatment  of,  421 
Hydrocele,  877 
encysted,  884 

symptoms  of,  885 
treatment  of,  885 
of  the  cord,  883 

treatment  of,  884 
of  the  tunica  vaginalis  testis,  877 
palliative  operations  for,  878 
radical  "  **    879 

by  injection  of  iodine,  879 
by  long  incisions,  881 
by  setons,  882 
by  other  methods,  882 
in  adults,  877 
in  infants,  882 
in  women,  922 
Hydrocephalus,  acute,  534 
chronic,  534 
encephalocele,  635 
meningocele,  585 
treatment  of.  535 
Hydrophobia,  111 

differential  diagnosis  of,  118 
origin  of.  111 
pathology  of,  118 

period  of  incubation  in  the  dog,  111 
"        *♦  »'        **    **  man,  113 

symptoms  of,  in  man,  112 
*'    **  dog,  111 
treatment.  114 
Hydrothorax,  699 
Hygroma,  465,  68Sy 
Hyoid  bone,  fracture  of,  257 
Hypermetropia,  572 
Hypertrophy  of  bone,  401 
Hypospadias,  797 
Hysterotomy,  913 
Hystricismus,  497 

Ileus,  768 

Iliac  artery,  ligation  of,  225 
Impetigo,  syphilitic,  150 
Impotence,  895 

Incontinence  of  urine,  819  ' 

Inferior  maxilla—See  Maxilla  Inf. 
Inflammation,  3 
acute,  7 

treatment  of,  8 

alimentation,  13 

bleeding,  12 

cathartics,  13 

constitutional,  11 

diaphoretics,  18 

diuretics,  13 

elevation  of  the   inflamed 
part,  9 

incisions,  10 

leeches,  9 

local,  8 

naus'^ants,  13 

opium,  13 
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Inflammation,  acute,  treatment  of,  by 

rest,  9,  15 
removal  of  pressure,  9 
sedatives,  8 
stimulants,  10 
water,  8 
causes  of,  7,  13,  16 
chronic,  13 

treatment,  constitutional,  14 
local,  14 

compression,  15,  19 
counter-irritants,  15 
incisions,  19 
motion  and  use,  15 
rest,  15 

sedatives,  14,  19 
stimulants,  local,  15 
water,  14 
constitutional  signs  of,  6 

fever,  6 
definition  of,  8 
erysipelatous,  16 
eeneral  considerations  of,  8 
local  signs,  5 

in  organs  of  special  sense,  6 
pain,  5 

reflex,  6 
redness,  5 
swelling,  6 
temperature,  5 
tenderness,  5 
pathology  of,  8 
phlegmonous,  7 
state  of  the  blood-vessels  in,  4 
terminations  of,  4 
gangrene,  36 
ulceration,  26 
varieties  of,  7 
In-grown  nail,  121,  463 
Inguinal  hernia,  723— See  Hernia 
Inoculation  of  syphilis,  155 
Innominata,  ligation  of,  220 
Insects,  venomous,  wounds  from,  105 
Internal  iliac,  ligation  of,  227 
Intervertebral  cartilages,  ulceration  of, 
757 
rupture  of,  258 
Intestines,  gunshot  wounds  o^  95,  752 
obstructions  of,  766 
intussusception,  766 
invagination,  766 
volvulus,  768 
Intussusception,  766 
operation  for,  768 
prognosis  in,  767 
symptoms  of,  767 
treatment  of,  767 
Involucrum,  416 
Iridectomy,  557 
Iridenkleisis,  558 
Iridesis,  558 
Iridodesis,  558 
Iridodialysis,  558 

Iris,  adhesions  of  the  free  margins,  556 
to  the  capsule  of  the  lens,  556 
diseases  of,  556 
inflammation  of,  556 
syphilitic,  151 


Iritis,  556 

syphilitic,  151 
Irritation,  3 
Ischiatic  hernia,  747 — See  Hernia 

Jacobsen's  lithotrite,  839 

Jaw — See  Maxilla  inferior  and  superioi 

Jenks'  fracture-bed,  289 

Joint,  ankle—See  Ankle-joint,  etc. 

Joints,  anchylosis  of,  419,  436 

arthritis,  427 

chronic  rheumatic  arthritis,  428 
treatment  of,  425 

coxalgia,  426 

diseases  of,  417 

ebumation,  424 

floating  bodies  in,  488 

gouorrhoeal  arthritis,  425 

nip- joint — See  Dip- joint 

hydrarthrosis,  418.  421 

inflammation  of,  417 
treatment  of,  419 

loose  bodies  in,  438 

morbis  coxae,  426 

neuralgia  of,  487 

pyarthrosis,  418 

treatment  of,  421 

synovitis,  417 

syphilitic  arthritis,  425 

Keloid,  499 

Keratitis,  553 

Keratooonus,  554 

Kerato-iritis,  gonorrhceaU  136 

Keratonyxis,  565 

Kidney,  wounds  of  the,  752 

gunshot,  99 
Kingsley's  apparatus  for  fracture  of  the 
lower  jaw,  256 

artificial  palate,  626 
Knee-joint,  amputation  at,  365 

bon  V  anchylosis,  with  deformity  at, 
459 

excision  at.  394 
Knock-knee,  460 
Kooma.  605 
Kyphosis,  444 

Labia,  abscess  of,  920 

encysted  tumors  of,  921 

fibrous  tumors  of,  921 

noma,  921 

varicocele  of,  921 
Labial  glands,  encysted  tumors  of,  687 

diagnosis  and  treatment,  638 
Lachrymal  sac  and  canal,  diseases  oL 

543 
Laparotomy,  768 
Laryngeal  mirrors,  678 
Laryngoscope.  679 
Laryngoscopy,  678 
Laryngotomy,  673 
Larynx,  abscess  of,  669 

excision  of  the,  670 

foreign  bodies  in,  666 

fractures,  258 

growths  within,  669 

gunsliot  wounds  of,  85 
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Larynx,  syphilitic  ulceration  of,  668 

tubercular  ulceration  of,  668 
Lateral  curvature  of  the  spine,  440 
apparatus  for,  443 
causes  of,  442 
treatment  of,  442 
Leg;,  amputations  of,  363 
Lens,  crystalline,  dislocation  of,  571 

opacity  of,  561 — See  Cataract 
Lepra  syphilitica,  150 
Leucoma,  553 

Levis'  instrument  for  reducing  disloca- 
tions of  the  thumb  and  fingers,  323 
Lids — See  Eyelids 
Liebreich*s  ophthalmoscope,  574 
Ligation  of  Arteries,  174,  178,  202— See 

Arteries 
Ligation  of  internal  haemorrhoids,  789 
Ligature,  in  aneurism,  202 
silk.  175,  178 

substitutes  for,  175 
Linea  alba,  laceration  of,  750 
Lipoma,  484,  594 
Lips,  chancre  of,  628 

congenital  fissure  of  the  commis- 
sures, 618 
congenital  fissure  of  the  lower,  618 
**        •*    •*  upper,  611 
complicated,  616 
double,  616 
single,  612,  615 
epithelioma  of,  628 
erectile  tumors  of,  629 
hare-lip.  611 — See  Hare-lip 
hypertrophy  of,  629 

of  the  glands,  629 
surgery  of,  611 
Lithectasy,  866 
Lithoclast,  840 
Litholapaxy,  846 
Lithotome  cach6,  double,  860 

single,  859 
Lithotomy,  848 
bilateral,  860 

Dupuytren's  method,  860 
Cheselden's  operation,  849 
choice  of,  from  lithotripsy,  839 
hsemorrhage  in,  856 
high  operation,  862 
hypogastric,  862 
instruments  for,  850 
in  the  female— lateral  oblique,  867 

vesi CO- vaginal,  d67 
lateral,  849 
Marian  operation,  857 
median,  857 
medio-bilateral,  859 
medio-lateral,  859 
other  perineal  sections,  861 
preparations  for,  819 
recto-perineal,  861 
recto-vesical,  861 
staffs  for,  858 
stone-crusher  for,  856 
supra-pubic,  862 
Lithotriptor,  839 
Lithotripsy,  839 

Baron  Heurteloup's  method,  844 


Lithotripsy,  Bigelow's  method,  846 

choice  of,  from  lithotomy,  839 

Civiale  and  Thompson's    method, 
842 

Dolbeau's  method,  848 

instruments  for,  840 

Moore's  method,  847 

preparation  for,  842 
Uthotnte,  838 
Litholrity,  838 

nerineal  848 
Little's  lithotomy  staff,  858 
Liver,  abscess  of,  759 

cystic  tumors  of,  761 

hydatids  of,  761 

wounds  of,  752 
gunshot,  98 
Lock-jaw,  161 
Loose  bodies  in  joints,  438 
Lordosis,  442 

Lower  jaw— See  Maxilla  Inferior 
Lumbar  abscess,  757 
Lumbar  hernia,  745 
Lumbar  vertebras — See  Vertebras 
Lungs,  gunshot  wounds  of,  90 

hernia  of,  92 
Lupus  exedens,  596 
Luxations,  304— See  Dislocations 
Lymphatic  ganglia,  induration  of,  147 
Lymphatic  glands,  inflammation  of,  198 

scrofulous  hypertrophy  of,  493,  689 

simple  **  '•    494,689 

tumors  of,  493 
Lymphatics,  diseases  of,  191 

inflammation  of,  191 
causes  of,  191 
symptoms  of,  192 
treatment  of,  192 
Lymphatitis,  191 
Lymphomata,  493 
Lympho-sarcoma,  494,  690 

Mammary  glands,  abscess  of,  701 
amputation  of  cancerous,  712 
enlargement  of  the  absorbent  glands 

of,  711 
hypertrophy  of,  703 
inflammations  of,  701 
malformatioif  of,  701 
surgical  diseases  of,  701 
tumors  of,  708 

acephalo-cysts,  707 
adenocele,  704 

pathological  anatomy  of, 
705 
adipose,  707 
cancer,  hard,  707 

pathological  anatomy  of, 

709 
treatment  of,  709 
carcinoma,  707 

hydatides,  704 
cartilaginous,  707 
chronic  mammary,  704 

coUoid,  711 
cystic  sarcoma,  704 
encephaloid,  711 
fungus  haematodes,  711 
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Neuralgia  of  tlie  teeth,  656 
Neuromata,  482 

Nipple,  congenital   malformations  of, 
701 
fissures  of,  701 
inflammation,  701 
pleiomastia,  701 
surgical  diseases  of,  701 
Nitrous  oxide  as  an  anaasthetic,  945 
Nodes,  153 
Noli  metangere,  596 
Noma,  655 
Nose,  abscess  of  the  septum,  598 

congenital  malformations  of,  594 
coryza,  597 
dLseases  of,  594 
epithelioma  of,  595 
foreign  bodies  in,  598 
haemorrhage  from,  603 
hypertrophy  of,  594 

of  the  niucous  membrane  of,  597 
lipoma,  594 
lupus  nasi,  596 
nasal  calculi,  598 
necrosis,  strumous,  596 

syphilitic,  597 
noli  me  tangere,  596 
ozaena,  597 

plastic  operations  for,  605 
polypi  of,  599 
cellular,  599 
cystic,  601 
encepiialoid,  602 
fibrous,  601 
fleshy,  601 
gelatinous.  599 
mucous,  599 
sarcomatous,  601 
soft,  599 
rhinoliths,  598 
rhinoplasty,  605 
rhinorrhoea,  597 
catarrlial,  597 
strumous,  597 
surgery  of.  594 

thickening   of  the  mucous  mem- 
brane, 597 
ulceration  of,  simple,  597 
strumous,  596 
syphilitic,  599 
Nott's  rectilinear  ^craseur,  789 

Obturator  hernia,  745 
Odontalgia.  656 
CEdema  of  the  glottis,  668 
CEsophagotomy,  685 
<Esophagus,  bougie  for,  683 

contraction  of,  681 
permanent,  681 
spasmodic,  681 

diseases  of,  680 

forei)?n  bodies  in,  681 

probang  and  snare  for,  682 

occlusion  of,  681 

strictures  of,  681 

surgery  of,  680 
Omphalocele,  742 
Onychia,  119 


Onychia  benigna,  120 

cellulosa,  120 

cutanea,  120 

osteosa,  121 

periosteosa,  121 

syphUitica,  120,  151 

tendinosa,  121 
OSphorectomy.  897 
Ophthalmia,  544 

catarrhal,  545 

contagious,  545 

Egyptian,  545 

gonorrhoeal,  545 

neonatorum,  546 

of  new-bom  chddren,  546 

purulent,  545 

tarsi.  538 
Ophthalmoscope.  574 
Orbit,  cellular  inflammation  of,  576 

tumors  of,  577 
Orchitis,  870 

syphilitic,  151 
Organs  of  generation,  in  the  female,  896 

in  the  male,  869 
Oscheocele,  728 
Os  hyoides,  fractures  of,  257 
Ossa  nasi,  fractures  of,  252 
Osteo-cephaloma.  511 
Osteoid  cancer,  511 
Osteoma,  487 

of  the  soft  tissues,  4S9 
Osteo-malacia,  404 
Osteo-myelitis,  408 — See  Bone 
Osteo-sarcoma,  central,  490 
Ostitis.  406 

symptoms  of.  407 

syphditic,  154 

treatment,  408 
Otalgia,  592 
OthsBmatoma,  580 
Otis*  divulsor  and  urethrome,  810 
Otitis  interna,  589 

media,  589 

purulenta,  590 
Otophone,  593 
Otorrhoea,  584 
Otoscopy,  587 
Ovarian  dropsy,  899 

diagnosis  of,  900 

treatment  of,  902 
Ovaries,  absence  of,  896 

abscess  of,  897 

apoplexy  of,  897 

atrophy  of,  896' 

diseases  of,  896 

dropsy  of,  899 

acupuncture  in.  904 

diagnosis  of,  900 

electricity  in,  904 

excision  of  a  portion  of  sac,  903 

extirpation  of  the  sac,  904 

free  incisions,  903 

injection  of  the  sac,  90 

subcutaneous  puncture  in,  904 

symptoms,  900 

tapping  in,  903 

through  the  vagina,  908 
treatment  of,  902 
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Ovaries,  haBinatocele  of,  897 

hsBinorrhage  in,  897 

hernia  of,  727 

inflammation  of,  896 

malformation,  896 

rudimentary  development  of,  896 

tumors  of,  899 
cystic,  899 
Ovariotomy,  904 
Ovaritis,  896 

Ovula  Nabothii,  expansion  of,  911 
Oxalate  of  lime  calculus.  829 
Oxalic  acid  diathesis,  829 
Ozsena,  597 

Palate,  artificial,  625 

cleft,  618 

staphyloraphy,  619 

surgery  of,  611 

uranoplasty,  622 
Painful  suDcutaneous  tubercle,  482 
Pancreas,  gunshot  wounds  of,  99 
PapiUiform  tumor,  495 
Papillomata,  495 
Papula  syphilitica,  150 
Paracentesis  abdominis,  768 

of  the  tunica  vaginalis,  878 

thoracis,  699 

in  hydrothorax,  699 
**  pjyothorax,  700 

tympani,  585 

vesicae,  817 
Paraphimosis,  800 

gonorrhoeal,  136 

taxis  in,  800 
Paronychia,  120 
Parotid  gland,  encysted  tumors  of,  636 

of  the  ducts,  636 
Parotitis,  636 
Patella,  dislocations  of,  330 

fractures  of,  299 
Pelvic  bones,  fractures  of,  276 
Pelvic  hiematocele,  916 
Pemphigus  from  syphilis,  loO 
Penis,  amputation  of,  bOl 

epithelioma  of,  801 

herpes  of  the  g:lans,  803 
of  the  prepuce,  802 

induration  of,  803 

paraphimosis,  136,  800 

phimosis,  799 

scirrhus,  803 

short  frenum,  798 

vegetations  upon,  802--See  also  Ure- 
tlira  and  Urinary  Apparatus 
Perineal  abscess,  814 

fistula,  814 

hernia,  749 

lithotrity,  848 

section,  811 
Perinseum,  laceration  of,  938 
Periosteum,   inflammation  of,  151,  404 
Periostitis — acute  diffused,  405 

symptoms  of,  405 

traumatic,  405 

treatment,  405 

syphilitic,  151,  153 
Periostotome,  379 


Peritonaeum — as  a  hernial  covering,  714 

gunshot  wounds  of,  95 
Peters'  urethrotome,  811 
Petit's  tourniquet,  170 
Phalanges  of  the  foot,  amputations  of, 
853 

dislocations  of,  382 

excisions  of,  389 

fractures  of,  304 
Phalangites  of  the  hand,  amputations  of, 
341 

dislocations  of,  323 

excisions  of,  380 

fractures  of,  276 
Pharynx,  dilatation  of,  680 

cuseaaesof,  680 

foreign  bodies  in,  681 

surgery  of,  680 

tumors  in,  680 
Phimosis,  799 

in  gonorrhoea,  186 
Phlebectasis.  186 
Phlebitis,  189 

adhesive,  190 

causes  of,  189 

diffuse,  191 

idiopathic,  189 

suppurative,  190 

traumatic,  190 

treatment  of,  191 
PhleboUths,  187 
Phosphatic  calculi,  829 

cuathesis  of,  829 
Phosphorus,  necrosis,  of  the  jaw  from, 

648 
Physick's  gorget,  852 
Piles,  783 

external,  785 

internal,  786 

treatment,  784 
Pirogoff's  osteo-plastic  operation,  862 
Pityriasis,  150 
Plaster  bandage,  243 

cutters,  243 
Plaster,  adhesive,  59 

Canton  flannel,  60 

common,  59 

India-rubber,  60 

isinglass,  60 

lac,  62 
Pleiomastia,  701 
Poisoned  wounds  by  inoculation,  115 

charbon,  117 

glanders,  115 

grease,  116 

in  autopsies,  125 
symptoms,  125 
treatment,  curative,  127 
'*  preventive,  127 

in  dissection,  123 

in  operations,  126 

of  the  patient,  126 
**      surgeon,  126 
malignant  pustule,  117 

from  poisoned  arrows,  72 
rabid  animals.  111 
venomous  insects,  105 
bee,  105 
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Poisoned  wounds   from  Tenomous  in- 
sects, bug,  106 

centipede,  105 
flea,  105 
gnat,  105 
mosquito,  105 
scorpion,  106 
spider,  105 
tarantula,  105 
treatment  of,  105,  106 
venomous  serpents,  106 
adder,  108 
cobra  di  capeUo,  108 
copperhead.  107 
cotton  mouth,  107 
crotalus,  106 
hooded  snake,  108 
massasauga,  107 
rattlesnake,  106 
symptoms  of,  108 
treatment  of,  109 
viper,  108 

water  moccasin,  107 
Polypi,  480 

Polypus  of  the  dental  pulp,  658 
ear,  588 
larynx,  669 
nose,  599 — See  Nose 
rectum,  778 
urethra,  802 
uterus,  908 
Popliteal  artery,  ligation  of,  223 
Porcupine  disease,  497 
Posterior  tibial  artery,  ligation  of,  222 
Posthitis,  185 
Potter's  nasal  douche,  598 
Pott's  disease  of  the  spine,  444 
fracture  of  the  fibula,  801 
Pregnane^,  extra-uterine,  914 
Presbyopia,  573 
Primary  union,  the  art  of,  948 
Primitive  carotid  artery,  ligation  of,  220 
Probang,  682 
Probes— bullet,  77 
lachrymal,  544 
N61aton's  compound,  77 
Procidentia  oculi,  576 
Prolapsus  ani,  791 
Proptosis,  576 

Prostate  eland,  abscess  of,  821 
atrophy  of,  821 
palcuU,  863 
enlargement  of,  819 
inflammation  of,  821 
prostatorrhoea,  821 
Prostatitis,  821 

gonorrhoeal.  136 
Prostatorrhoea,  821 
Prothesis  oculi,  579 
Proud  flesh,  28 
Pruritus  ani.  793 
Psoas  abscess,  755 
Psoitis,  765 

Psoriasis  syphilitica,  150 
Pterygium,  552 

operation  for,  552 
Ptosis,  648 
Pudendal  hernia,  747 


Pupil,  artificial,  557 
Pus,  absorption  of,  22 

corpuscles,  21 

laudable,  21 

microscopic  appearance  of,  21 

source  of,  22 
PustulsB  syphiliticsd,  150 
Pustule,  benign,  118 

maJignant,  117 

symptoms  of,  in  man,  118 
treatment,  118 
Pyaemia,  410 

treatment,  411 
Pyarthrosis,  418,  421 

treatment  of,  421 
Pyothorax,  700 

Quinsy,  632 

Rabies,  111 

symptoms  of,  111 
Racemose  aneurism,  491 
Rachitis,  402 

Radial  artery,  ligation  of,  216 
Radius,  dislocations  of,  821 

excision  of,  381 

fractures  of,  269 
Radius  and  ulna,  dislocations  of,  319 

excisions  of,  381 

fractures  of,  275 
Ranula,  633 

treatment  of,  635 
Rattlesnake,  tbe  bite  of,  107 

symptoms  of,  108 

treatment  of,  109 
Recto-vaginal  fistula,  937 

hernia,  748 
Rectum,  cancer  of.  778 

con^nital  occlusion  of,  774 

exploration  by  hand,  774 

fistula  of,  780.  937 

foreign  bodies  in,  774 

haemorrhoids,  783 

piles,  external,  surgery  of,  785 
internal.  **  786 

polypi  of,  778 

prolapsus  of,  791 
strangulated,  793 
treatment  of,  791 

specula  for,  773 

stricture  of,  776 
permanent,  777 
syphilitic,  777 

tumors  of,  778 
cancerous,  778 
fibro-recurrent,  778 
polypoid,  778 
Rectus  abdominis,  atrophy  of,  749 
Refiector,  aural,  587 
Regional  surgery,  513 
Rejections — See  Excisions 
Retention  of  urine,  815 
Retinal  apoplexy  of,  559 

infiammation  of,  559 
Retinitis,  559 

apoplexia,  559 
Respiratory  organs,  surgery  of,  660 
Rheumatism,  gonorrhoeal,  130,  186 
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Rhigolene  for  local  ansesthesia,  046 
Rhinoliths,  598 
Bhinoplasty,  605 

by  sliding,  609 

by  torsion  from  the  forehead,  605 

French  method,  609 

Indian  method,  605 

Italian  method,  609 

Tagliacotius*  method,  609 
Rhinorrhoea,  catarrhal,  597 

strumous,  597 
Ribs,  dislocations  of,  810 

fractures  of.  201 

of  the  cartilages,  261 
Rickets,  402 

treatment  of,  403 
Rodent  ulcer,  596 
Roosa's  ear  syringe,  582 
Rose  cahcer,  508 
Roseola,  syphilitic,  150 
Run-around,  120 
Rupia,  150 

Sacro-iliac  iunction.  diseases  of,  757 
Sahvary  calculus,  658 
Sarcocele,  cystic,  873 

syphilitic,  151 
Sarcoma,  478 

gelatinous,  480 

scrofulous.  493 
Saws,  chain,  378 

Hey's,  527 

narrow  straight,  878 

Symanowsky's,  878 
Sayre's  apparatus  for  extension  of  the 
ankle-joint,  421 

for  hip-joint  disease,  434 

moditication  of  Scarpa's  shoe,  454 
Scalp,  lesions  of,  515 

surgery  of,  515 

tumors  of,  517 
cystic,  517 
erectile,  517 

fundus  of  the  dura-mater,  518 
••       skull,  518 

wounds  of,  516 
Scaphoid,  excision  of,  393 
Scapula,  excision  of,  388 

fractures  of,  265 
Scirrhus,  503 
Scissors,  hare-lip,  614 
Scleroticonyxis,  565 
Sclerotitis,  gonorrlioeal,  136 
Scoliosis,  440 
Scorbutus,  43 
Screw  elevator,  527 
Scrofulous  enlargement  of   lymphatic 

glands,  493 
Scrotum,   chimney-sweep's  cancer  of, 
889 

elephantiasis  arabum  of,  889 

epithelioma  of,  889 
Sequestrum,  415 
Serpiginous  eruptions.  153 

tubercular  ulcers,  153 
Serre-fines,  59 
Shock,  3,  104.  335 
Shoulder-joint,  amputation  at,  349 


Shoulder- joint,  dislocation  at,  312,  319 

excisipn  at,  886 
Simrock  8  otoscope,  588 
Sims'  speculum,  924 
Skoliosis,  440 
Skull,  fissures  of,  525 
fracture  of,  521 

at  the  base,  529 
gunshot,  81 

of  both  tables  with  depression,  525 
of  the  inner  table  with  depressioa, 
80 
of  the  vault,  525 
in  adults,  525 
in  children,  522 

trephining  in,  527 
fungus  of,  518 
Smith's  anterior  splint,  299 

method    of    re<lucing    disloca- 
tions of  the  humerus,  316 
Spaying,  897 
Spectacles,  578 
Speculum,  anal,  778 
Thebaud's,  773 
aural,  587 

Simrock's.  588 
Spier's,  588 
Wilde's,  588 
vaginal,  924 

Bozenian's,  928 
SimV,  924 
Spermatorrhoea,  802 
pathology  of,  893 
spasmodic,  894 
treatment  of,  S98 
Spermospasmos,  894 
Spier's  artery  constrictor,  177 

otoscoi)e,  588 
Spina  bifida,  448 
Spine,  angular  curvature  of.  444 
caries  of,  444 

apparatus  for,  447 
symptoms  of,  445 
treatment  of,  446 
cleft,  448 

treatment  of,  449 
curvature  of,  angular,  444 

lateral,  440 
diseases  of,  440 
gunshot  injuries  of,  85 
lateral  curvature  of,  440 
Pott's  disease  of,  444  , 

tubercular  diseases  of,  444 
Spleen,  extirpation  of,  762 

gunshot  wounds  of,  99 
wounds  of,  752 
Splints,  230 

Bauer's  wire,  400 
.coaptation,  239 
fell,  239 

guni-sliellac  cloth,  240 
gutta  percha,  23i) 
immovable,  240 
leather,  240 
paste-board,  239 
plaster  of  Paris,  240 
rubl)er,  255 
shellac,  239 
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Splints,  thiffh,  for  children,  296 

undressed  sole-leather,  240 
vulcanized  rubber,  255 
whalebone,  239 
wooden,  239 
Squamae  syphilitica,  150 
Squire's  prostatic  catheter,  814 
Staphyloma  corneae,  554 
sclero-choroidal,  555 
scleroticsB,  555 

Critchett's  operation  for,  655 
Staphyloraphy,  619 
Steutoma,  484 
Steno's  duct,  encysted  tumors  of,  637 

obstructions  of,  637 
Sterility,  895 

Sternum,  fractures  of,  260 
Stomach,  fistula  of,  752 
wounds  of,  752 
gunshot,  97 
Strabismus,  549 

operation  for,  550 
rules  for,  549 
varieties,  549 
Strabotoray,  550 
Stricture  of  the  anus,  774 
of  the  oesophagus,  681 
**      rectum,  774 
*'     lu-ethra,  802— See  Urethra 
Stye,  538 

8u)x;lavian  artery,  ligation  of,  218 
Sublingual  glands,  encysted  tumors  of 

ducts,  633 
Submaxillary  glands,  encysted  tumors 

of  the  ducts,  633 
Suffusio,  561 — See  Cataract 
Superior  maxilla — See  Maxilla   Supe- 
rior 
Surditas,  580 
Suture,  56 

adjuster,  932 
Bozeman^s  button,  926 
continued,  58 

glover's,  58  % 

hare-lip,  59 
horse-hair,  57 
interrupted,  58 
linen,  57 
metallic,  66 
quilled,  58 
silk,  56 
twisted,  59 
Symanowski's  saw,  378 
Symblepharon,  542 
Synechia  posterior,  556 
Synovitis,  417 
Syphilis,  145 

alopecia  from,  151 
definition  of,  145 
hereditary,  157 

treatment,  158 
symptoms,  145 
primary,  145 
chancre,  146 
signs  of,  147 

differential  diagnosis,  146 
induration    of    lymphatic 
ganglia,  147 


Syphilis,  primary,  treatment,  148 
secondary,  149 
alopecia,  151 
iritis,  151 
onchyia,  151 
orchitis,  151 
syphilo-dermata,  149 
condylomata,  151 
lepra,  160 

mucous  patches,  160 
papules,  150 
pustules,  150 
roseolas,  150 
squamae,  150 
vesiculae,  160 
treatment,  151 
tertiary,  152 
caries,  164 
gummy  tumors,  153 
necrosis,  154 
nodes,  168 

osteo- hypertrophy,  154 
ostitis,  154 
periostitis,  153 
treatment,  154 
tubercular,  153 
warts,  154 
Syphilization.  155 
Syphilodermata,  149 
Talipes,  450 

calcaneous,  458 
cavus,  458 
equino-varus,  450 
equinus,  457 
flat-foot,  457 
plantaris.  458 
valgus,  457 
varus,  450 
Tapping--See  Paracentesis 
Tarsal  bones,  dislocations  of,  832 
excisions  of,  389 
fractures  of,  304 
Tartar,  658 
Taxis,  722 
Taylor^s  apparatus  for  spinal  curvature^ 

447  , 

Teeth,  anatomy  of,  652 
caries  of,  656 

of  the  temporary,  654 
decav  of,  656 
development  of,  655 

of  the  temporary,  653 
•  diseases  of,  666 

of  the  temporary,  653 
dislocation  of,  656 
exostosis  of,  6i58 
extraction  of,  659 

haemorrhage  after,  660 
fracture  of,  656 
hypertrophy  of ,  658 
miu  position  of.  655 
necrosis  of,  658 

of  the  temporary,  654 
neuralgia  of,  656 
polypus  of  the  pulp,  G58 
tartar,  658 
Telangiectasis,  492 
Tendo  Achillis,  division  of,  456 
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Testicle,  abscees  of,  870 

cancer  of,  874 
colloid,  875 
encefihaloid,  875 
scirrhus.  874 

castration,  875 

cystic  disease  of,  878 
enchondroma,  878 
sarcocele,  873 

dermoid  cysts  of.  874 

extirpation  of,  875 

failure  of  deyelopment  of,  869 

hernia  of,  871 

hydatids  of,  874 

hydrocele,  877 

inflammation  of,  870 

in  the  crural  canaL  869 

in  the  perinseura,  869 

non-descent  of,  869 

retroversion  of,  870 

strumous  enlargement  of,  871 

tubercular  enlargement  of,  873 
Test-types,  576 
Tetanus.  159 

causes  of,  exciting,  160 
predisposing,  160 

idiopathic,  159 

pathology  of,  162 

prognosis  in,  163 

symptoms  of.  161 

traumatic,  159 

treatment  of,  162 

trismus  nascentium,  159 
Thebaud's  anal  speculum,  778 
Thigh,  amputations  of,  368 
Thoracentesis,  699 
Thorax — See  Chest 
Thrombosis,  40 
Thumb,  amputation  of,  344 

dislocation  of,  322 
Thyroid  gland,  diseases  of,  693 

bronchocele,  691 

extirpation  of,  693 

hypertrophy  of,  693 
Thyrotomjr,  676 
Tibia,  excisions  of,  394 

fractures  of,  301 
Tibia  and  fibula,  dislocations  of,  331 

excisions  of,  394 

fractures  of,  302 
Tibial  artery,  ligation  of,  222 
Tiemann's  apparatus  for  lateral  curva- 
ture of  spine,  443 

modification  of  Scarpa^s  shoe,  454 
Tinnitus  aurium,  591 
Toe,  abduction  of  the  great,  460 
Toe-nail,  ingrowing,  121,  463 
Toes,  amputation  of,  353 

excisions  of,  389 
Tongue,  epithelioma  of,  639 

erectile  tumors  of,  643 

excision  of,  639 

frog-tongue,  633 

hypertrophy  of,  638 

tongue-tie,  629 
Tonsillotome,  631 
Tonsils,  abscess  of,  632 

excision  of,  631 


Tonsils,  hypertroi^y  of,  630 
inflammation  of,  632 
malignant  disease  of,  632 
Torsion  in  haemorrhage,  176 
Torticollis,  695 
causes  of,  696 
from  bums,  697 
Toumiole,  120 
Tourniquet,  Petit's,  169 
suratitutes  for,  169 
Toynbee's  artificial  drum.  591 
Trachea,  gunshot  wounds  of,  85 
foreign  bodies  in,  666 
fractures  of,  258 
Tracheotomy,  674 

above  the  thyroid  gland,  676 
below  the  thyroid  gland,  674 
tubes,  675 
Trachoma,  547 
Transplantation  of  skin,  30 
Traumatic  aneurism,  178 
erysipelas,  17 
gangrene,  36 
tetanus,  159 
Trephine,  Gait's,  528 

verticfJ,  527 
Trephining,  527 

for  the  removal  of  a  sequestromt 

417 
in  gunshot  wounds,  88 
Trichiasis,  539 
Triple  phosphates,  830 
Trismus,  161 

nascentium,  159 
Trocar  and  canula,  765 
Trusses,  716 
Tubercle,  painful  subcutaneous,  482 

syphilitic,  153 
Tumors,  463 

adenocele,  704 
adenoma,  404 
adipose,  484 
angioma,  491 
^bony,  487 

cystic,  489 
ebu mated,  487 
hard,  487 
myeloid,  490 
of  the  soft  parts,  489 
spongy,  487 
bunions,  498 
bursal,  466 

in  front  of  the  wrist,  471 
in  the  palm  of  the  hand,  471 
in  various  parts  of  the  body, 

472 
over  the  olecranon,  470 
over  the  patella.  467 
over  the  tubercle  of  the  tibia, 
470 
cancer,  500 
black,  510 
colloid.  510 
connective  tissue,  507 
epithelial,  501 
gelatiniform,  510 
gelatinous,  510 
hard,  503 
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Tumors,  cancer,  medullary,  508 
melanotic,  510 
mucous,  510 
myxomatous,  510 
osteoid,  511 
rose,  508 
carcinoma,  500 
alveolare,  510 
meduUorum.  508 
osteoides,  511 
reticulare,  503 
cartilaginous.  485 

histological  elements  of,  486 
cellulo-fibrous,  480 
cheloid,  499 
chondroma,  485 
cirrhosis  mammae,  507 
classification  of,  463 
clavi,  497 

connective  tissue,  480 
corns,  497 

comua  cutanea,  497 
cystic,  465 
dentigerous,  644 
dermata,  495 
desmoid,  478 
encephaloid,  508 
encephaloma,  508 
enchondroma,  485 
epidermata,  495 
epithelioma,  501 
epulis,  646 
erectile,  491 
fibroma,  478 
fibrous,  478 
flbro-adipose,  480 
**    calcareous.  480 
**    cartilaginous,  480 
*'    cellular,  480 
**    cystic,  480 
*•    mucous,  481 
**    muscular,  480 
**    myoma,  480 
'*    neuroma,  483 
•*    osseous,  480 
*•    plastic,  481 
fungUH  haematodes,  508 
ganglionic,  475 
glandular,  lymphatic,  493 
glioma,  483 

fummy,  153 
orn-like,  497 

upon  the  nails,  497 
hydatid,  of  liver,  762 
hyejroma,  465,  688 
keloid,  499 
lipoma,  484 
lymphomata,  493 
me<lullary  sarcomata,  608 
melanosis,  510 
moles,  493 
mucous,  481 
multilocular,  478 
myoma,  480 
myxoma,  481 
naBvi,  492 

osteo-cephfiloma,  511 
osteoma,  487 


Tumors,  osteoma  of  the  soft  tissues,  489 
papilliform,  495 
papillomata,  495 
porcupine  dlBease,  497 
proliferous,  478 
ranula,  683 
sarcoma,  478 

central,  490 

&;elatinous,  480 
scirrhus,  503 
scrofulous,  498 
scrofulous  enlargement,  498 
serous,  465 

simple   or  barren,  originating   in 
the  connective  tissue,  465 

from  occlusion  of  ducts,  476 
simple  hypertrophy,  494 
special 

at  the  external  angle  of  the  eye- 
brow, 637 

of  the  abdomen,  760 

of  the  bladder,  826 

of  the  breast,  703,  707 

of  the  broad  ligaments,  907 

of  the  ear,  581 

of  the  eye,  577 

of  the  eyelids,  537 

of  the  larynx,  669 

of  the  lips,  629 

of  the  liver,  761 

of  the  lower  jaw,  647 

of  the  mouth,  633 

of  the  neck,  687 

of  the  nose,  595 

of  the  orbit,  577 

of  the  ovaries,  899 

of  the  pharynx,  680 

of  the  penis,  801 

of  the  rectum,  778 

of  the  scalp,  517 

of  the  testicle,  873 

of  the  upper  jaw,  644 

of  the  uterus,  908 
vascular,  491 

aneurism  by  anastomosis,  491 

cavernous  naevi,  492 

capillary  ectasy,  492 
hypertrophy,  492 

cirsoi(l  aneurism,  491 

erectile,  491 

racemose  aneurism,  491 
verruca.  496 
warts,  496 
weeping  sinew,  475 
Tympanitis,  585 
Tympanum,  inflation  of  the  cavity  of^ 

588 
Types,  test,  576 

Ulceration,  26 
Ulcers,  26 

common,  26 
healing  of,  26 

by  epidermic  grafting,  82 
by  grafting  muscular  tissue,  85 
by  transplantation,  30 
healthy,  26 
indolent,  27 
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Ulcers,  inflamed,  29 
irritable,  28 
sloughing.  80 
unhealthy,  27 
weak  fungous,  28 
Ulna,  dislocations  of,  821 
excisions  of,  387 
fractures  of,  273 
Ulna  and  radius,  dislocations  of,  819 
excisions  of,  381 
fractures  of,  275 
Ulnar  artery,  ligation  of,  216 
Umbilical  hernia,  742 
Unguis,  552 

involutus,  121 
Union  by  adhesion,  the  art  of,  948 
Uranoplasty,  622 
Urate  of  ammonia  calculus,  828 
Urethra,  calculi  in,  864 

exploration  of  the  male,  805 
fissures  of,  797 
plastic  operations  on,  798 
polypi  of,  802 
stricture  of,  802 
causes  of,  804 
congestive,  803 
dia^osis  of,  805 
inflammatory,  803 
organic,  804 
pathology  of,  805 
permanent,  804 
spasmodic,  802 
treatment  of,  806 
by  caustics,  813 
**  continued       dilatation, 

808 
'*   electrolysis,  814 
"   external  incision,  811 
forcible  dilatation,  808 
gradual  '*  806 

internal  incision,  808 
rapid  dilatation,  808 
rupture,  808 
vegetations  at  the  orifice  of  the  fe- 
male, 923 
Urethroplasty,  798 
Urethrotome,  Civiale's,  809 
Otis',  810 
Peters\  811 
Urethrotomy,  external,  811 

internal.  808 
Uric  acid  calculus,  828 

diathesis,  82S 
Uric  oxide  calculus,  830 
Urinarv  apparatiis,  surgerv  of,  794 
of  the  female,  896 
**       male,  794 
Urinary  deposits,  827 

ammonio-magnesian      phosphates, 

830 
carbonate  of  lime,  8'Jl 
cystic  oxide,  830 
cystine,  830 
fibrinous,  831 
oxalate  of  lime,  829 
phosphate  of  lime,  830 
phosphates,  830 
triple  phosphates,  830 
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Urinary  deposits,    urate    of   ammcmi, 
828 
uric  acid,  828 
uric  oxide,  830 
uro-stealith,  831 
xanthic  oxide,  830 
xanthine.  830 
Urinary  flstulsB,  814,  923 
Urine,  bloody,  827 
deposits  from,  827 
extravasation  of,  814 
incontinence  of.  819 
retention  of,  815 
Uterus,  CaBsarean  section  of,  913 
cancer  of,  912 

laceration  of  the  cervix,  937 
extirpation  of,  913 
retroflexion,  Alexander's  operation 

for,  908 
tumors  of,  908 
cancerous,  912 
cancroid,  911 

cauliflower  excrescence,  911 
cystic,  911 
epithelioma,  911 
fibro-recurrent,  911 
flbrous,  908 

polypoid,  908 
sessile,  910 
mucous  polypi,  911 
Uvula,  elongation  of,  632 
excision  of,  682 

Vagina,    abscess  of  tlie  vulvo-vaginal 
glands,  920 
atresia  of,  917 

accidental.  919 
congenital,  917 
cancer  of,  922 
cancroids  of,  922 
Vaginal  cystocele,  748 
enterocele,  748 
rectocele,  748 
Varices,  186 
Varicocele,  886 

diagnosis  of,  886 
of  the  labia,  921 
treatment  of,  887 
Varicose  aneurism,  181 

veins,  186 
Varix,  aneurismal,  181 
Vascular  tumors,  491 
Vegetations,  venereal,  154 
Veins,  entrance  of  air  intc,  ls4 
hemorrhage  from,  18o 

means  of  arresting,  18o 
inflammation  of,  189 
adhesive,  190 
causes  of,  189 
diffuse,  191 
idiopathic,  189 
suppurative,  190 
traumatic,  190 
treatment,  191 
lesions  of,  183 

pathological  conditions  of,  187 
phleboliths  in,  187 
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Vt*  lis,  varicose,  186 
causes  of,  187 
spermatic,  886 
symptoms  of,  186 
treatment  of,  188 
Venomous  insects,  wounds  inflicted  by, 
105 
treatment  of,  105,  106 
Venomous  serpents,    wounds  inflicted 
by,  106 
symptoms  of,  108 
treatment  of,  109 
Venereal  diseases,  12S 
chancroid,  141 
gonorrhoea,  128 
syphilis,  145 
Venereal  warts,  154 
Ventral  hernia,  750 

median,  749 
Verruca,  496 
Vertebrae,  abscess  of,  756 

caries  of  the  last  lumbar,  757 
dislocations  of,  307 
fractures  of,  258 
Vesico- vaginal  fistula,  915 

hernia,  748 
Viscera,  abdominal  wounds  of,  751 
Viperina,  106 
Volvulus,  7()S 
Vulva,  elephantiasis  of,  921 — See  also 

Labia 
Vulvo-vaginal  glands,  abscess  of,  920 

Wart,  496 

simple,  496 
treatment  of,  496 
venereal,  154 

of  the  rectum,  778 
verruca  digitata,  496 
Water,  use  of,  in  inflammation,  8 

in  surgery,  961 
Weeping  sinew,  475 
Weiss'  lithotriptor,  839 
Whitlow,  119 
Wilde's  ear  speculum,  587 

polypus  snare,  584 
Wolffian  vesicle,  dropsy  of,  907 
Womb — See  Uterus 
Wood's  bisector,  801 
Wounds,  54 
arrow,  66 

extraction  of,  67 
fatality  from,  71 
of  the  abdomen,  71 
of  the  extremities,  71 
of  the  head,  70 
of  the  thorax,  70 
poisoned,  72 
autopsy,  125 
contused,  01 
detinition  and  division  of,  54 


Wounds,  dissection,  123 
dressings  for,  56 

adhesive  plaster,  59 

antiseptic  method,  62 

bandage,  60 

carbolic  acid,  62 

chloride  of  sodium,  63 

chloride  of  zinc,  63 

coUodion,  60 

cotton  batting,  61 

India-rubber  plaster,  60 

lint,  61 

Lister's  method,  62 

roller,  60 

sutures,  56 
gunshot,  73 

in  the  umbilical  region,  95 

of  the  abdomen,  94 

of  the  bladder.  99 

of  the  chest,  89 
penetrating,  94 
perforating,  90 
superficial,  89 

of  t  he  colon,  95 

of  the  extremities,  101 

of  the  face,  84 

of  the  head,  80 

penetrating,  83 
perforating,  81 

of  the  heart,  90,  94 

of  the  kidneys,  99 

of  thelarvnx,  85 

of  the  liver,  98 

of  the  lungs,  90 

of  the  neck,  85  ' 

of  the  nerves,  101 

of  the  pancreas,  99 

of  the  peritoneum,  95 

of  the  small  intestines,  95 

of  the  spine,  85 

of  the  spleen,  99 

of  the  stomach,  97 

of  the  thoracic  blood-vessels. 
90,  94 

of  the  trachea,  85 

treatment  of,  75 
incised,  55 
lacerated,  64 

poisoned — See  Poisoned  Wounds 
punctured;  65 
special — See  Special  I^arts 
tooth,  65 
Wrist- joint  amputation,  845 

excisions  of,  382 
Wryneck,  695 

Wiitzer's  apparatus  for  the  radical  cure 
of  hernia,  719 

Xanthic  oxide  calculus,  830 
Xanthine  calculus,  830 
Xerophthalmia,  548 
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